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t I JLQiUDA* GOVERNOR ' S i^KRGV AlflVRD > 1 

Patricia A. Temple Alicia G. Barri'ohuevo 

GRADE LEVELS: ;A11 Florida students in grades 4 to 9 

GftiERAL ObJbCTRTS. To make aware of the energy situation p generation of stu- r 
dents m an active, participatory 'manner with a reward for their knowledge 
gain and conservation efforts of a |>adge dfrom their governor. * ^ 

RATIONALE, For iaan> years, all elementary and junior high school students .in 
the United States ha\e participated in the Presidental Physical Fitness^ 
program. * 

• V <** * . / 

A Card for record keeping are issued to all students and their push-ups, r 
running time, etc., are kept. After all exercise activities are recorded, 
students meeting established, standards receive a Presidential award. , ^ 

What has the student proved in earning this award? The student has used 
human energv to reach desired physical applications an^ has become more 
aware of tyealth and healthful exercise. ' 

* . 

he propose the establishment on the state level (to^be extended nationally 
* * if successful) of an energy award in order to generate interest, awareriess, 
and participation on a scale comparable to that of the Physical Fitness 
program. . 



Living in the latter part of the 20tK Century will pieari ma^^involveme/Lt 



ft Century will pieari inami 
with the ene;Sgy situation. This means knowledge of sourc^M^d "different 
forms of energy (not only human) but, also, energy* that relates to* every- 
* ' day life. * " * 

For this reason, we are designing a program of awareness, involvement, 
and understanding of the energy necesSaiy for survival and calling it, 
the "Florida Governor's i-nefgy Award" pfogram. Those students who e?rn 
the required points will .receive a badge from their governor 1 . . * 

This program een designed to be interdisplinary with involvement of 
Lnglish, Social Studies, Mathematics, Science, art classes and the prin-, 
cipal. Awards can be presented .at an* end-of-the-year assembly. 

f he have presented this idea to the Governcyr'tf Energy office. If the idea* 

is not approved by that office, each county and/or sphoQl and/or indivi- 
dual teacher can implement the program and award its own certificate or 
badge. - - - ^ 

- * * 

ACTIVITIES: See card saitple m * ' . 

. . ftF.SQURCLS. "Cards, badges, faculty involvement in an" lht^rdispfanary task to be 
% interjected into the curriculum * 

EVAUJATION VrOGIIXJRES: See card sanple * ■ . ■ ' 

m * „ * ■ * 

NOTE, If are not .successful m obtaining a be$ge award, please duplicate th£ 
( . card and implement the program. in your sthool/class/cbunty and award your 
*uwn certificates. If you do so, we would like to know of the responses to 
© the program in order to use the mfoitmation for obtaining some sourc6 of 

ERIC revenue at either a^state or federal lfeyel in order to provide funding. 



Please write: 

Al icia . Bar r ionuevo 
3240»S. W. 57 Avenue 
Miami, Florida 33146 




GOVERNOR'S ENERGY AWARD 



Patricia^ Temple 
4 700 A I" 'rr.br a an!.' ' 
Coral 0 »*>lfV F1 Hi<l' 
3314-'. , 



/ 



Name of the student 

c « A j. fc ■ r 

% Science prdjects and /or . A 
i reports (2$ 1 4 


B 

3 


School 
C 

2 


======== 

' D 

1 


• City 

• 

a. .r b 

.4 3 


, j, 

c 

' 2 


1 ^ 


j Social *Studies projects 1 A, 
j and/or reports ^ 4* 


B 

3 


.c 

- 2 


D • 
* 


.A 

V 4 


B 

, 3 


C 

2 


■ 

J 


j LNfcKGY CONSERVATION MONI- A 
TOR -iv week) 4^ 




C 

2 


1 

D 

, 1 










Implementation of ideas to A * 
conserve energy '* 4 


B 

■ 3 


C 

2 


D , 

1 








ta - — 

t 


Prepare and solve* ten factual ei 
related pYobl eras >n -Math class 


lergy 


A 

4 


■ 1 — 

» B 


C-' ' 

2 


D 

1 






— £ 

Book report on energy * A 
^English class) 4 


b' 

3 


'C 


D 

1 


/ 








One original poster on energy.* E 
in the SGhGol (graded by Art Tea 


display 
icher) 


A 

'V 


B 

' 3 


C 

2 


D . 

1 




— 1 


5 newspaper and/or magazine articles A 
with student Comment to "English, Social 4 
Studies, or Science Teacher 


•B 

3 


C 

2 


D 

1 






Other (i.e., Energy Jftay, as&emblrets * 1 

etc.) . * ; 


2 


3 


4 | 


5 

J 





Points needed for the award = 32 



TOTAL 



r 'Certified by The School Principal 



\ 



ate 



"THE SCHOOL LIBRARY: THE. ENERGY INFORMATION* CENTER 
Patricia A Temple ' 
Suggested activities for energy awareness 



A 1 tt 1 a (. Kqr r i onue\, 



1) 
2). 

'3) 
4) 
5) 
6) 
7) 
8) 
9) 

10) 



/ 



11) 
12) 
13) 
14) 
15-) 
1*6) 
17) 
18) 
19) 
20) 

21) 
22) 
23) 
24) 

l 

25) 



Special energy section i 
Energy displays ^ 
Book fair on anergy 
Posters ' x 
Display of student art work on energy theme 
Use energy topic dur in£- library Qrientation 
Energy Career Day 4 

Special films on energy with follow-up by classroom teacher * 
Displays for Energy Day 

Energy resqu^ce information to subject area teachers giving 

a) printed materials 

b) films-film strips 

c) posters • , 
•d) pamphlets . 

, e) prepared units of instruction 

Suggestion box for energy-saving activities 
Photography contest with energy topic 
Resource speakers 

Pen Pal .sponsorship with basic theme of correspondence to be energy 
Bi-monthjy energy information bulletin 'to faculty 
Display of' science energy-related projects 
Annotated energy bibliography 

Place scho61 library on mailing list of energy information suppliers 
Decorate Christmas tree with energy symbols 

Work with art/graphics department to create bookmarks decorated with energy 
themes and distribute these in the library* 
Exh ibi t ion-demons tra t ion of FPL Watt counter 

Have selected energy sources readily available at Science Fair tine 

Sponsor recycling centers (i.e., newspaper, aluminum cans, etc ) 

Up-dates via PA^ystem of on-going energy-related activities (1 e. , television, 

specials, nagazine articles, etc.) 

Honor noted energy contributors (past or present) with displays, biblio- 
graphical information, etc.) 
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CONSERVING ENERGY ON THE FARM 



John E. Brown * Cathy Osborne 

GRADE: -ftth and 9th * ■ 

GENERAL OBJECTIVE^ To/Si^cover and explore energy and ways 

to conserve energy on the farm 

KEY VOCABULARY: / 

A mpere A unit of measure for electric current. 
£pp3gance A device which does a special job, usu^Tty 
k electric- * 9 r 

Barrel" A liquid measure of qil, usually crude oil, equal 
to 42 gallons or 306 pounds. 

Chemical energy Energy stored in the structure of atoms 
and molecules, which can be released by a chemical reaction- 
Conserve To keep from being lost, wasted, or damaged. 
Efficiency The ratio of work or energy output to thft energy 
x ■ input to do the work. 

Electric current ' A flow of charged particles, usually 
electrons . 

Energy The ability to do work, to move a force a certain 

• distance . 

Fuel A substance that can be burned to produce heat. 
Fusion The joining together of atoms to, release energy. 
Ga so Line A fuel composed pri-manly of light hydrocarbons, 
produced by M cracking" crude oil in a refinery. 
Geothermal Energy Heat energy within the earth which pro- 
duces steam when it comes in contact with air. 
Kilowat t A unit of electric power equal to 1000 watts. 
K ilowat t-hour A unit of energy or work equal to the use 
of one ki-lowatt of energy for one hour. 

^frclear Snergy Atomic energy, the energy released by chan- 
ges in the nucleus of an atom in a reactor. 

Volt The electromotive fore? which will cause a Current of 

one ampere to flow through a resistance of one ohm. 

Watt A metric unit of power used in electric measurements 

* of the rate at which work is done or energy used. 

SEQUENCE OF, ACTIVITIES; (13) days 
Introduction: 

"Each of us is concerned with the rapid rising co,st of gas 
olme, electricity and other energy resources. The threat of 
shortage in some and someday all of these hangs over our heads 
every day 9 ' 

"While over the long term, the United States will be able 
to develop and put into production one or more alternative 
sources of energy, the day 1 when these can offer a significant 
substitute to the more conventional kinds of energy is some 
years of f . " 

Until that day Comes, we as farmers can take steps today 
to reduce the ever increasing cost of energy and to ease the 
threat of energy shortages. At 'the conclusion of this lesson 
you will be able *to save yourself some money and all of us 
some vital energy. . s ^ 



ACTIVITIES: 



1. 
2. 
3. 
4. 

S. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
■ 14. 
IS. 
16. 
17. 
18. 

. 19. 



Ask .student: What is energy? Energy Conservation? 
• Have students explore the meaning of energy as it r&Jates to Agu culture 
Show the film "Energy Conservation." . \ 
Ask student: How energy is lost.? . 

Conduct discussion on how energy is lost in the farmhouse. (Weather i sine 
t Electricity, etc.) • • b ' 

'Have students express opinion of Ways they can save energy mentioned above. 

bnow the film 'Ifow to Keep the Heat in Your House." ' i 

Read and discuss pamphlets on energy conservation. 

.Ask students how can they conserve energy in and around the farmhouse? 

Show the film "Wood Heat." 
' "Discuss the film (cost efficiency and etc.) 

Have students design a model energy efficient farm. 

Show film "Opening your Home to Solar Energy." Discuss fil». . > < 
Show film '^Organic Gardening Composting." * 

"Ask students: Is Gasohoi the answer to the farmers' fuel shortage? 
Examine and discuss what our oil refineries get from a barrel of crude oil. 
Discuss some alternative for our fuel shortage. 

Ask student to survey gas stations and compare cdsts of diesel, regular, 
premium, unleaded and gasohol. " 
Ask students where does the electricity comes from that is used on the farm 
and what relationship does it have to fuel? ' 



'SKILLS (COMPETENCIES) TO BE DEVELOPED: 



1. Students will 

2. Students will 
page 27). 

3. Students will 
. 4. Students will 
V^^ house . 

5. Students* will 

6. Students will 
r . Students will 

the farm. 

RESOURCES NEEDED: 



develop a knowledge of energy and the different forms of energy, 
develop a knowledge of how energy is lost, (What is energy? - 

develop and explore ways energy is wasted m the farmhouse, 
deve'lop and explore ways to conserve energy within the farm- 
construct a model energy efficient farmhouse, 
develop a knowledge of how they can save fuel on/the farm, 
discover and explore alternative energy resources for fuel on 



Textbook, Filmstrip, projector, screen, pencil and paper, panAhlets . 



Films * 

Bullfrog Films Inc. 
Oley, Pa. 19547 ' 



0 / 
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"Getting the rost from your garden" 
"Home energy conservation series" 
"Conserving energy" 
"Organic gardening (Composting)" 
"Opening your heme to solar energy" , 

ml* 

Other Resources; 



W 1 

"Fuel from plants," fact sheet, National Science Teachers Association. 
"Energy and my Fjtvirpnment," Governor's Energy Office. 
ff Energy conservation packet," Tennessee Valley Authority* v 
"Some useful facts on energy," Gulf Oil Corporation, 1981. 
"hhat is Energy," U.S. Department of Energy, May 1980. 



Pamphlets: 



Nuclear News, February, 1970. 



"A theological view of nucleai; energy," Nuc] 
ff Facts about oil*/' Ajxrican Petroleltm Institute. 
"Ttvo energy futures," American Petroleum Institute. * 
"Energy wise home buying," Tennessee Valley Authority" 

"Energy- saving checklist for home builders, buyers, and owners," U*S, Depart- 
ment of Endrgy. . 
"Electric saving," Tennessee Valley Authority. 
"Home Weathering Check List," Tennessee Valley Authority. 
"Where do we put it," James Phillips, Departnient of Education. 
"Alternative Energy Sources," Ronald Benrey and Robert Schultz, 1978. 
"Solar Energy for Agriculture," U.S. Department of ^Energy. 
"Alternate Fuels*," Gulf Oil Corporation. 

"The Solar Powdered Irrigation Pimp, 11 U.S. Department of Energy. 



EVALUATION PROCEDURE: Observation 

Quiz / 
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GRAPH U.S. DEPENDENCE ON FOREIGN OIL AND • 

U.S. USE OF jfiSOLINT; IN CARS " f ^ 

Margo^ie Congdon 
^ GRADE LEVEL: Fifth grade (math uni 

GENERAL OBJECTIVES: To follow basic math unit on charts/g'iaphs. Utm to re, 

-and construct graphs.. Use charts and graphs to <*ol\<? pj. 
blems. 

VOCABULARY! pictograph, bar graph, broken- line graph. 

.* * - ' ' 

MATERIALS: pencil, paper, straight edge, graph pjaper (optional). 

ACTIVITY 1: Construct a pictograph using the following chart ivl uh gives vou 
f the average cost of imported oil. 



AMOUNTS l>AID FOR CRUDE OIL BY THE UNITED STATES^ 



(Dollars per barrel) 



i * Year Price per b arrel 

'> " fOU 

1970 2.96 ' ' 

1971' 3.17 

.1972 • 3.22 

" ' * -1973 4.08 

1974 12.52 
^197*5 13.93 

1976, ' • 13.48 

\ 1977 14.53 ' - 

" 1978 14.57 

. 1979 21.00 

» 

ACTIVITY 2: Arorican dependence on imported oil has changed over the years. 

Construct a bar graph illustrating this. 
*■ 

UNITED STATES DEPENDENCE ON PETROLEUM IMPORTS; 
* - (Millions >of barrels per day) 

< Yeai\ Oid Impor ts > 

im — Tit — ' . 

1970 . 3.4 

I 1971 3."9- 

1972 4.7 

1973 6.3 
, * 1974 6.1 

1975 6.1 

1976 7.3 . ' 
* *■ ** 1977 8.8 

' 1978 . f.l 

1979 8.3 
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ACT II' in 3. lA'er the veais the mileage {males per gallon), of U.S. cars has 
" ' vaiied. Construct a broken -line graph showing this change. 

(Hint: lh& 13.0 as the starting point of your vertical axis.) 

u.s.Amjtcmobile average i^iles per callonL 



Year Miles per gallon 

1357 13.93 

-1968 ' 13. 9 7 - 

1969 13.63 , 

,1970 13.57' 

19?r 13.57 

19~2 • 13.49 

19"3 • 15.10 



19"4 13.43 

1975 13. S3 * 

. ' 19"6 13.76 

. 1977, 13.94' 

^ACTIVITY 4. l<elow i:> a. chart shoeing the average nuirber of miles driven by 
U.S\' dmers. Use the. information to make a broken-line graph. 
* v ( /Hint: Round to the nearest hmdfred). 

WERAOL MMBER OF MfLLS DRI\T,N BY U.S. CARS 4 

Year Average. miles per car 

1967 ■ 9,S31 

1968 . 9,627 

1969 . 9,782 
' ' . ' 1970 ' ., 9,978 

1971 ' 10,121 » 

1972 10,184 

1973 ' 9,9192 ' 

1974 9,448- ' ' 

1975 • 9,634 • 
. 1976" -9,763 

v . . 1977 ^ 9,839 

ACHVm 5 Use the graphs y$u have made and the* info mat ion given" you in 
chart form.to answer" these questions. 

1. How much money do the United States pay for imported oil m 1970? 

(13, 6^3 ,360,000) ' . 

2. How much monevdo the United States pay for imported ail in 1973? 
($9,382,960,000) 

3. much dicfcimported oil cost- the United States in 1974? (527 ,875 , 7-80) 

4. wf* vras there such a jump between the years 1973-74? (OPEC embargo*) 

5. How much did imported oil cost the United States in the most recent year 
* for which information is availiable? (63,619,500,000) " 

t>. TheiV are about 100 million cars an the United States. About .how many 
\ gallons of gasoline were used by the Ameifican automobile in 1977? 
(70,6000,000,000) 

/ 



7. During 'which year did Ameridah cars get the poorest gas mileage? (1973) 
8/ During whicji year did American gasoline consumption fall off?. (1974/ 

11 IE "AVERAGE AMERICAN GARS. ARE DRIVEN ABOUT 10, 00 MILES PER YEAR. 

* ,'9. Based on lb ,000 mi^es per year," how many gallons of .gasoline does tar A, 
* * * that gets 13 miles per gallon, use in a year? -(769) ' n . 

K -10.' Wow much does. the owner of car A pay for gasoline, at. $1.30 ncr gallon, 
, in a year? t v $99p.70) , " . % 

11. Based on* 10,000 miles per y^ar, how many gallons o*f gasoline does <.ai B, 

that gets i$'miles per gallon, use in a year? ($666. 66) 
'12, How much does the owner of car 'B pay for gas> to at ,$1 .3Q, per gallon, in a"* 
' y«ar? ($866\66) * ^ ^ % ~ jft 

r# 13. Basedtfcn 10,000 per year, Jiow many gallons* ^ gasoline does car C, that 
' £!i& et S 2 ^ ^iles per gallon, use iiva year? (417)„ t ~ " 
f * 14?*V?!s^/tnugh does the owner of car C*pay for gas> at .$1.30 per gallon, ill a 

/ ye^K(£S42.10) ■ - • \, . ■' % -] 

i\ ^1S*. fiow much ncney xs saved by^driving car"& rather than car A? (133104) 
16. How much money is saved by driving ,car C instead of car A? ($457,60) 
*ff. Find out hpw many miles per gallon your family*cats' get and approximately 
how many miTes e&ch is driven in a year. Calculate the cpst'of 'gas (foV 
^ \ '* a year) for each car. • , * 

*18. How mucl> inoney and gj^olme could be^saved by tracing olje of these cars 

for a sfrajler one that gets 30 mpg? * ' ' ' f 

*19. List 'several* ways t6 improve gas mileage. w 
*20. '"Xist the things you learned while working with this, unit. 

/You'mSy ask an adul't to help you with starred* cjuestidhs, 

♦ * " ■ ^ v - f 

EVALUATION. The evaluation of. this unjft could consist of observing the graphs 



- produced by the childrer). — - ^ 

FOOTNOTES: -~ • ' ^ ' 

1. tf Energy for Today and, Tomorrow' 1 Energy Conservation Research, Malvern, 

Pa. 19355. page 2 47* 
*2. - Ibid. -page 1 - " : 

, 3. . Ibid", pag^. 7 > v * 

4. Jtoi'd. page 7 , , 

* * ■« * * * , 

POST SCRfPT. Activity TP i$ t good not only for riding and using graphs bu^is 
good as an activity in problem solving. " * , ' * 
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. . ' • MIDDLE EAST OIL 

i 

) m , 

GR^r LBlL: Sixth Giade .(social studies unit>. 



Patricia Stradiey 



OEvICTIVES: * To follow unit m basal text. The ^student .will become 
aware of the p role'the Middle East plays *5n the supply* 
' x of oil -for the United States. Map skills, reading skill?, 
m research skills, -and role playing will be involved. ' 

\OCABULARlr: Crude on, refiner), OPEC, tanker, lrnport, expert, consumer, petro- 
leunf, ,LU" 9 - - j 



MATERIALS MFrED: 

N- 



1. Koila outline m?p * 

2. Cilxyons - . 

3. Social studies book jchat is appropriate for.si^fth 
t -grace and includes Middle Eastern unit. < 

4. 'Tips for Lnergy*Savers/' Consumer Information, 
Pueblo, Colorado 8)009, - • ' 

5- Fact Sheet ^9,^0, and IK "fcnei^y Conservation," 
by John Fowler, - 

c/o National Science Teachers Association, Washington ,D.C. 
.^^Some Useful Facts on Energy, ,! Gulf Oil Corp-, January, 
1981. 

7. "The" ABC's of Oil," Public Affairs, Gulf Oil Corp., 
P.O. Box 3563, m Houston, TX 77001. * 7 

. 8. "Facts About Oil/ 1 American Petroleum Institute . 
9, Atlas 



ACTIVm I: Cn g- world outline map nsire the following: 

a. Saudi ArabiU and its capital 

b, t Iraq and its capital 
-c, Kuwait and its capital 

Oman and its capital * 
U.S. A, -and its capital 
U.S,S,R, and its capital ' 
Afgani&lfan and its capital 
Qatan^MLjJis capital ~ 
IsrawB^JB ts capital - 
Mediterranean Sea 
Persian GulT 
'Atlantic Oce?n 
Pacific Ocean \ 
Gulf of Mexico - 
Strait of Horsuz 
Indian Ocean 



d. 
"e. 

f. 

g* 
h. 

i - 

k. 
1. 
*m. 
n. 
o. 

P- 



\ 



ACTIVITY 2: a- Draw in on the map, using a dotted line, the transpoi taticn 
routes on Middle Eastern oil to United States ports, 

b. Color red the country that is the world's largest oil producer. 

c. Color green the country that is the vor Id's largest consumer 
, * of oil. 

d. Label three ports at which oi) tankers arrive in the United 
States- - f , - , 



e, Make a key for your maj^fciat includes capitals, ti<m \c\ - 
■ Jcfcion routes, <^©lors,'and ports. . 

ACTIVITY 3: Apswer .the following questions using* social studies WjKs gr7tp!^ , 
, . and booklets for information.^ - - 

a. Does the IKS. consume more energy 'that it produces? (yes) 
< b. IVhgt grea of the world provides the U.S. with most of *us 

> . inported'oivl? (Middle Basj)' 

c. tvhat means W transportation must Middle Last oil use to re.ui. 
the U.S.? (tinker) 

d. List the bodies of water a tanker would .travel from Saudi 
Arabia to New Orleans. (Persian Gulf, Strait of Hqrmu;:, Indian 

• ' Ocean, Atlantic Ocean, and Gulf of Mexico) 

■ e. hhy is dchtJol of the Strait of hormuz important? (Controls 
transportation) * * ^ 

f. Does U.S.S.R, have access to the Persian Gulf? (no) 

g- ffliy would they like to h^fve control? (control oil shipment) v 

h. Ubuld the U.S. like this? (no) 

i. Why or why not? (would be at the mercy of U.S.S.R. for oil) 
What religion is predominant in jfce Middle East? (Islam) ' 

k. What is' the U.S. SLR. stance or Religion? Coppcseh 
1. How would this affect the feelings of Middle Lastem countries 
toward being/uled by U.S\£.R a ? (resistance) 
* / nu hhat would happen if the U.S. could no longer buy Middle Ian 
oil? (not enough energy) 
n. Khat^can the U.S. do to solve our problem about using more 

petroleum than we produce? (answers will vary) 
o. Using the lists provided choOse products you consider ircpor- 
^ tgttt in your life? Why? (answers will vary) 

N ' p. Much- 5 of these 15 Vould-you least like to give up? V.h>? 

^answers will vary) , 
4 q. Which 5 of these 15 could you most easily give up? (Answers 
'will vary) t * «- 

r. Ivhat is the chief product of the Middle East? (oil) 
s. Do you think the Middle East people want to sell then oil 

as fast as they can? 'hhy or why not? 
t. What does OPECletapd for? (Organization of Petroleum Export- 4 

ing Countries) * * 

u. Name' the OPEC countries. (Indonesia, Ecuador , Venezuela , e 
/ • Libya, Algeria,* Nigeria , Gabon , , Saudi Arabia , Iran,' Qatar, 

Kuwait, United Arab Emirates, and Neutral Zone) 
* • • 
ACTIVITY 4:' Role playing - Press Interview (directions for teacher) 

As # a culminating activity the students will role play a press interview. 
The class will be divided into % small groups with each group member assigned a 
character to depict. * 

The roles can be All Rodi, an Arab oilman; Simon Jones, a Texas oilman, 
Tillie Lind, mayor, Brooke Dorsey, and Steve Robertson, reporters for The Oak 
Ridger. 
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hi preparing fpr"th€ iolc pUy.ing, the teachti ra*st discuss and icuew \uth_ 
Hidi\iuu<i] ituJcnty the ^tftutes, opinions ond.iacts gleaned from the stud), 
/fter roles die assigned tire mfcst be provided lor each student to plan hj* role 
, Croups should ha\e time to discuss their plans ior dialogue and ccstulrcs- * H 

Since students cfteiWirve difficulty initiating an oral activity, the' 
teachei shoulTbfc .prepared to begir the interview. An 'example m^it be, "Ladies 
and gertleiren cf the pie«ss, 1 would like to presort the ma>or, Tillie Lir.d, 1 
who will introduce }Ct* our visiter, Sheik All Rodi." * 

As each gicup finishes its ptesentaticn* ? tjure. ior audience and teaclier, t 
i ieact^cn is pjvnaed N^jrt the next* groups give*their version of the 3nter\xe*. 
\ final critique will evaluate the entire activity and nil cover attitudes and 
opinon? developed by i><$^]ass members. " - - 

I the foljo^ng activity sheets should be g3\cr to the child playirg each ch?i- 
actei). Cb;tct? ves fpr^he roles -pity character? : * > 

* * * 

Aiot ojJman - against intervention ni Arab affairs by foreign interests 
4 . want? a hi^i price, for las oil 

Killing to rale deals fcr p<ch\As he r<>> l<co 
" \%ants to itake sure that his oil is not depleted (used up) 

lexa* MJn^i - &..rs that riTddle East oil nay be controlled by unfriendly 
government or interests ^ 
wants lowest price possible froraHrabs 

Mavor - want^ business" from both Arab and Texan; friendly 

Reporters - wants to know what prices ore be^ng charged * ■ - , 

wants to knou what deals were made (weapons, food, defense, nucleai , 
\ power plartts) 

1 * are v%e getting enoifgh for .American demands? x 

i s. the Arab government stable 
* t how do Arabs^feel about Russia? 

how do Arabs feel about Israel? v 
ho\% do Arab vf eel about- the United States? 

EVALUAHON ^ . 

~* * -* 

Answer the following questions in complete sentences- 1 ^ 
I. Compaie tlie consumption and production of oil in the Middle East and the 

United .States v % / 

Z. fch> is the U.S. conceded about the governments of the Middle Las t^rn, coun- 
tries 9 * ■ -i - " 
-3. Miat>can you do to conserve energy? , - 1 

APPENDIX - handouts f u 
■ . «i 

from - Ln ergv m the^Clobal Marketplace , November, 1978. National Science 
Teacher* Association, Washington, D.C. 
■"Petrodollars: The Problem of Too Much Money" (article) 
"Irom ThoseMVho Have to Those Who* Kant" (nuip) 
"horld filer g>^ Consumption" {graph) 

"Average U.S. Dailv imports "of Crude Oil by Country of Orgm" (chart) 



. from - Tom Walker, Gulf Oil, Atlanta Office . 

l, OPEC" (chart) ' ■ . i 

"1980. World Crude. Supply" (chart) , , . ' ' « 

■ "World Consumption, and Reserves of Petroleum", (chart $ graph) 

from - Energy Transitions in U S, History, June'l'aTJ^erades 8-9.' U.S. 

Department of Energy; Office of Education, Business and Labor Afiairs 
Technical Information Center, P.O. Box 62,' Oak Ridge, TN 57830 
"U\S, Crude Oil Production and Total Consumption of Petroleum" (graph) 
. "Oil: Bright' Promise" (List of products made from oil) 
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Student -Hand-out : PETRODOLLARS : THE 

PROBLEM OF TOO MUCK - 
- . MONEY * \ \ 



Imagine having a product to sell that has a,, 
value of: the entire u*S. farm crop; all 
the steel produced in the United States for * 
four and a half years? 10,000 fighter' air- 
craft; 3,200,000 private homes? or all ,the 
cars anc^ trucks produced m the U.S. for « . 
three and a ha-lf years* 

The members of the Organization of Petroleum 
Exporting Countries (OPEC) are m this unique 
position. OPEC is composed of the thirteen oil 
producing nations of the Middle East, Africa, 
^e^tral America, and South America who to- * 
gether control ov£r half of the world's oil 
reserves.- The sale of oil brings m more than 
$125, billion a yfear to OPEC nations. The 
cost of. producing oil in the Middle East coup- 
tnes'm particular, is low, and therefore 
much of this % income is clear profit. 

This enormous wealth is new Jto most of the. 
OPEC natiops. Ontil the 196Vs, the large', 
multinational oil companies controlled the 
production and sale of oil* Because there 
was an abundance of oil and lXttle competi- 
tion, the multinational corporations were* 
able to keep the price of oil low -and reap 
a great profit. # • 

•In* 1960 tfre oil producing nations decided 
they wanted to obtain more money from the 
sale of their oil. At first OPETC was success- 
ful only in keeping the price of oil from 
dfopping. In 1973, however, Arab OPEC na- 
tions embargoed the sale of 'oil to some in- 
dustrial nations* When hi\e embargo was 
liftedL OPBCp convinced now of its power, 
r^isedjt^ torica of oil &rom $2 a barrel 
to $lXyper ©arrel ? Although there has been 
some ^internal disagreement about the wis- 
dom of *his high price, OPEC has managed 
to keep the price of oil high. 
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With the increase in the price of oil, there 
has been a huge increase in the amoun't of 
money in OPEC nations. This income is beinq 
Used to help OPEC nations develop) OPEC 
countries must import most of their manufactured 
goods, and some of their food. It is th^ 
profit they collect £r<5m the sale of their oil 
which pays for these goods. Many OPEC govern- 
ments have directed the money to badly-needed 
programs in housing, health care, education 
and industrialization^ 

For many Middle East OPEC members, a large 
part of Jiheir oil profit is used for defense, 
.Weapons and armies^are expensive , yet the 
situation in the Middle East has prompted the 
OPEC nations to buy planes and weapons. They 
purchase these from the industrialized coun- 
tries , such As the United vStates , West Germany 
and the Soviet Union. 

fven with developing programs underway and 
igh defense spending, the OPEC countries 
still have enormous amounts of money. In- 
creasingly, they invest this money in other ♦ 
nations arbund the wo^Ld such as Great Britain 
and the United StaJfces. Among the companies 
partially owned- by Arab aryi other OPEC nations 
are: Daimler Benz, manufacturers of Mercedes 
Benz automobiles^ Arizona Land and Cattle 
Company of Phoenix; Kiaweh Island, South Caro- 
lina; Krupp S^eel Works of. West Germany; . , 
Security National Bank of San Jose, Califor- 
nia. Nv — 

Money that the oil producing nations earn 
from the sale of oil and then r&irwest in 
other nations is referred to as /petrodollars." 
Some peoplre are afraid that th±d investment 
in American industries by, foreign nations is 
dangerous. It may giVe 'too much power to* 
these foreign nations, Qther people point out 
that the petrodollar investments have helped 
to support AmQri,can industry * These invest- 
ments also mean that some of the money the 
United States spends on oil is brought fcack i 
tb the country. ' / • i 
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, Stride n£ 
Handou't * 



Oil: BTright Promise 
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Oil-jBased' Products 



1 



antenna cable 
credit cards 



> ) 

permanent-press clothes 
heaxt* ^alve& * 
. 'crayons * 

disposable diners s 
parachutes ' 
telephones 
enamel 

transparent tape 
vinyl siding, 
safety flares 
babble bath 
bookends 
deodorant ' 
parity hose 

'beaspsea^s * 
plastic tubsi , ;* 
sfoag rugs< ^ 
Aunch boxes 
/ jerseys 

* windshield wipers 
^phonographs ' ? 

car sound insulation 

garment bags 

fences 

kitchen counter tops 
pillows 

dune buggy bodies 
checkers 
soap dishes 
syringes 
shoes 

valley •balls 
sleeping bags 
electrician's tape 
mascara \ - 
flags 

oxygen riasks 
ink * 

hair spray 
steering wheels 
food wraps 
rubber duckies 
seed "tape 




/ 



card tables \ 
P on 9 Paddles 

weed fillers 
-football pads 
puzzles 
carbon pappr 
dishdrainers 
puppets 
upholstery 
hearing aids 
eeArphones 
whistles 
clothesline 
carpet sweepers • • 
chess " boards 
yardsticks 
slip covers • * • 
patio* screens 
mats- , ' * 

efrigerator linings 
floor wax , 
panelling v 
. earnings 
false eyelashes - i 
no-wait floors 
golf balls • 
lighter fluid 
attache cases 
wet suits 
laxatives . . 

tra§h cans 
brassieres 
acrylioc paints 
vacuum bottles 
bearing grease 
rafts 9 
socket^ 
tiles * ( 

air-conditioners 
wallets 
backpkcks 
rubbing alcohol 
epoxy glue 
oil filters 
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mailboxes 
uniforms 
pacif ers 
cassette tapes 
' luggage 
antifreeze 
flashlights % 
motorcycle helmets* 
antibiotics * ' 

shower doors 
sugar bowls 
decoys 

tobacco pouches 
pencils 
model cars 
garden hoses 
lawn sprinklers 
playing cards 
dolls 

.bubble gum . 

coasters 

straps 

tires * > 
rulers 
boat covers 
unbreakable dishes 
' toothpaste 
teats 

fihger paints 
glycerin f 
foot pads * 
lamps 
* ice cube trays 
swinging £>ool liners 
cough syrup 
hair dryers • 
styrbfoara coolers 
•brake. /luid 
/ ( draperies „ • * 
car battery cases 
hockey pucks 
fertilizers * 
knitting yarn 
sandwich bags 
•tableclothes 
'toothbrushes 
- notebooks 
darts 

4lea collars V # 
/"stadium cushions T 

hang gliders 
» sandals, 

lipstick 
^electric blankets 



lamp , shades 
skateboard whi&ls 
guitar st tings 
jugs 1 

v eyeglasses^ 
, vxnyl tops,, 

TV cabinets* - * 

measuring tape 

water* softeners 

microfilm 

tennis bhlls 

measuring cups 

dishwashing liquid 
' extension cords 

combs 
* plastic varnish 

badminton* birdies 

bird feeders 

hair curlers 

lahunates 

visors , 
tennis rackets 
canisters 
computer tape 
ammonia 
gaskets 
mpnkey bars 
Venetian blind? 
digital clocks 
life jackets 
model planes 
insect repellent 
fishing net 
hair coloring 
rubber cement 
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* * 

Number'Of Countries * .'. 13 

\Very Diverse Group' 1 Ethnic, Religious, Racial 

Per Capita Income,. Language, 
Type Of Government, Geography 

Most Common Denominators ..... Musfim, Arab 

Total World Oil Reserves. 575 Billion BBLS 

• OPEC Reserves 470 Billion BBLS 



% Of World 70% 

Arab OPEC Reserves 367 Billion BBLS 

% Of Wprld. .w^ 47%' 

' % Of Free WorloV. * ' 62% 

>pulati<£n 



\ 

70 

Total Wcrld Populati<£n • 4.4 Billion People 

Arab OPEC Population 44 Million People 

% Of World' , 1 o /o 

% Of Free World ; • 1 - y 2 % 

2~ , / 
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1980 WORLD CRUDE SUPPLY * 
• • MMB/D 



OPEC 



v 



NON-QPEC 



Saudi Arabia , • 


■ 9.50 

i 


* 

U.S.S.R 


lldq 


3.50 


U.S. ' 


^Venezuela 

» \ 


' 2.05 


North Sea 


Nigeria . 


2.10 


China 


Libya " 


1.82 m 


Mexico 


U.A.fc* . 


1.65 


■ 

Canada 


Kuwait ' 


1.50 


Egypt 




1.45 


Malaysia/Brunei . 


1 fr^ f\. fc"^ ^% A 2 rite ^ 

Indonesia 


1.50 


Argentina 


*Hgena 

Qatar 1 . 


1.00 


Australia 


^\ 


Oman" 


Neutral Zone 


.53 


India 


Gabon » 


J20 


Trinidad 


Ecuador 


.22 


Other 


TOTAL 


27.50 


TOTAL 



/ 




AND 

RESERVES OF PETROLEUM 

^'197-9 



S 




CONSUMPTION. 
64,5 MMBtf) 



RESERVES 
65&-Billk>n Barrels 



» 
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Student Handout^ 



U.S. Crude Oil Production and Tota 



Consumption of Petroleum 




*J2J£g^g^Vie!r (W^ngcon, DC/ Department of 
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^ student ^a-nicut 
.Wb'rld Energy Consumption 

i 

Graph 1 




2000 



1 * A11 sources of energy expressed as 
4i) equivalent to crude oil. 
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St«4en£ WorJreheet: FROM THOSE WHO* HAVE TO ' 

THOSE WHO WANT 




Mi vt: M.ti ot .IVt i olritin oik! 




4 



A. 



v - . 1 " \' 

-Arab oil 
jj/ Saudi Arabia 
..'Kuwait-.- : 
; V.. Libya; v •* <£V>. 
."* Iraq V .* t'* 

4xqni ted. Arab T* 1 ; 
rr*^:. Emirates * " 
^ Algeria 

'.Non r Arab Oil 
^Iran;i>^! 
^Vene^uela 
-^SeflndoiiGsia 
.^Canada. 
^Nigeria ; 

ft Domes tic Supply 



18.6- ?*a 
52.4% 



'7<r *' ^- International* Economic' R eD orf ..v" : 
' • ; fp5gii 55 „„T H ggyf Report of fch » gresidenl Table 4, 

-'-^Paie^ 

. / ^9!l : SUS±i^ ^ 75 , No . 30, page ln ;' 1977 . 



■v "S- 



• * ■ 



.erJc 



31 



25 



^ , 'energy activity 
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*J Gail Delicio ■ 3 

< « v ' 

>OEJECTrVE: ^TMs student will become aware of- design element "which promote 
energy conservation in the home. 

PERFORMANCE OEJECTIVES: 1. K^g pencil, niler, and graph paper, created 

floor plan for an energy conscious home. (Sc*V> 

^ 2, Using pencil and paper create a site map for plat 

■ej* of £h e house, taking advantage of passive 
. • Y • ^°** r he5t yig and cooling and -natural Welzes. * 

EVALUATION: Class Critique ) * ' ^ . 

ARCHITECTURE: Part I, the student will: design a floor >lan for an energy 
. efficient home. N ( *" 

* ■ 1 • j 

ACTIVITY:. Design an Energy Conscious .Home ' {' > ■ 

^TATvGET GRjCTP:,* 8th and 9th grade Art / Science ^ 
MATERIALS: -Graph paper, pencil, ruljer, compass, protractor, "Planning Pac,- 

' ■ . ; 

TIME REQUIRED FOR ACTIVITY: Part f - one week ("Design' on Energy. Conscious 
% / Honfe") 

" Part-'II - one day ("Selecting Site for House") 

VISUAL AIDS: Planning Packet - one per group, xeroxed info sheets, SO^lbor . 

pTans from "Home finder" section of Sentinel Star, and sample 
blueprints donated by local architects. . * 

FILMS - "Landscape Architecture," "Spaces To Live IN," and "All* 
Kinds of Houses." 

STEP Read planning Racket'. Discuss/ in class usjAg transparencies illus- 
trating key designs, etc. 1 > 

STEP II - Create a floc(r plan illustrating design concepts which promote 
energy conservation in a h6use, 
■ , / ^ ' 

STEP III - Create a site map for house placement. Make use of passive 
and heating and natural/breezes 1 

PLANNING PACKET * * 

What type of house saves energy? 

A. Che st^ry square or rectangtrfar floor plan . 
Tl Trades wall area for rodf area. 

2. Reduces window area'. ' 

3. Inside rooms are^not exposed to exterior. 

B. ■ Circular Floor Plan , 

Best because the smallest -area with the greatest use of space is a 
circle. ' , * 

2. Easy placement of windcws to capture natural breezes. 

3. Easy placement of windows ,for passive solar heating and cooling: 



C. Hexagtoaj^Floor Plan ■ ^ > 
1- Reduces wall- area, but is rtot awkward as circle- * . ^/ 

D, Square Plfo With Atrium * m t '\ 
IT Windows fac? inner atriuro opening- " 

2. Can reduce heat gam if shading devices are used- 
3- Can provide placement of garden or pool. 

Pactsheet* £ i 

A. Reducing window- and wall aT&as can^ve energy. • * V. 

B- A house with*a high wall casts, a long .shadow for most of the winter. 

C. ^iiouse hitlv an overhang for the south wall protects it from the suiraner 

sun and allows exposure to the winter sun. 

D. f Face windows to the south, southeast, or southwesf- On the east, west, 

and espee^llv north f keep window areas*' small - 

E. Scale: 1" = 1/4*^ ' 

F. ^ Airlock - An entry which had two doors, one of which is open at one time. 

Greenhouse - An airlock may be used as a greenhoyle for plants- Outside 
wall temperatures are increased in cold weather and decreased in warm 
weather- " . 

I ' * 

"You Must Use" List 

1- Use solar energy naturally - 

2- Maximum use of natural ventilation - 

5\ Maximum use of^hade- t 

4 P "One of (or a combination) of four house types: ■ > 

a. Square or rectangular > . 

b. Square w/atrium / 
c- Circular 

1 d- Hexagonal * \* m 

All are one-story houses'^ 

"You Can Use" List 

U vShutter " fc * 

2. Solar Collectors • 1 

3. Greenhouse . 1 • 

4. Airlocks (entry) - * 

>CTIV.ITf: Part II 

* * 

Create^-a/^ite map for placement of house, taking advantage of passive solar 
heating and cooling antf natural breezes, 1 ^ 

MATERIALS: paper, pencil, and ruler 

RESOURCES: 

1. - Passive Design Ideas For the Energy Conscious Consigner , National Solar 

Heating and Cooling Infonnation Center, Rockv.ille, Md. 

2. Energy - Saving Checklist for Home Builders , Buyers, and Owners , U„S. 
Department of Energy, 1979, Washinton, D.C. *• , 

3. . Solar Modular Homes , Jennessee Valley Authority, Division of Energy Con- 
. servation and Rates', Solar Applications Branch. ' 
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* 

4. The passive Solar Energy Book , Ma zri a, Edward 1979, Rodule Press, pg. 88. 



5. Jim Phillips 1 Pas sive "Energy House Site Map . 

6. Jim Phillips' Where Do We Put It? 

7. Eric Hostetler's example drawing: * * 
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ART AS A FUNCTIONAL TOOL. CREATIVE DESIGN FOR AN BOGV EFFICIENT IfCML 
^ • . Cathy Wilson Osborne \ K ^ 

* * 

« 

* GRADE LEVEL: 8*9 
GENERAL OBJECTIVES: 



1. StJRnt u ill develop knowledge and awareness in relation to energy issues 
and environmental conservation* v 

2. Students will design and develop creative plans for an* energy efficient 
S home or dwelling using knowledge" (previously learned) in architectural 

design.^ , 

3. Student will transfer two -dimensional design idea tp three-dimensional 
media in creating a model of the energy efficient design. 

4. Student will parti opate in class critique and will appropriately display 
their work in the"- school library. 

V 

KEY VOCABULARY: > 

Passive Design - use of solar energy naturally with the use o"k little * 
mechanical hardware # . 
germing - use of earth in insulate or moderate t^irperature changes 
Greenhouse Effect - design using solar radiation through glass areas to 
maintain levels of heat during the winter months 
Hydroelectric - electrical power by the* extraction of energy from the 
force of moving water. 

life Cycle Costs - total cost of an item including initial purchase price 
as well as cost of operation, maintenance, etc., over the life of the item 
Solar Energy - tho. electromagnetic radiation emitted by the sun 
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SEQUENCE OF ACTIVITIES: 

DAY ONE Introduction of Unit. 'Tactual" discussion developing concepts 
relating to h 

a. energy issues (nafion wide) 

b. energy resources (nation and $tate wi3e) 

c. energy conservation and environmental effects* 

d. the present and future status (where do we go from here, learning 
from the past) 

- e. what is "our" role in functional architectural design 
* : 
Discfission will touch on architectural design tools such as air fldws, solar 
design, hydro power, wind power, 6tc. Resources also include booklets of 
factual information provided by; government (national and state) energy services. 
A list of these publication sources is provided in the back of this unit lesson. 

DAY TWO Film, "Living the Good Life," produced by Bullfrog productions. ^ Source, 
for thi-s film is also provided on back o~f unit lesson. Discussion relating to 
information in the film. Discussion of 'Florida "poineer" existence, hov. sarly 
Flondians used passive design in the construction of their dwellings. How we 
can use this knowledge and apply or inprove their methods in conjunction with 
modern technology* < * 

#• 

or ■ 



' IlAY THREE Film, ."Log House"," also produced b> Bullfrog/ Pi oduction/. Intro- 
ductions. Introduction. to project. Introduce and inform students of proiect 
requirements such as materials and tools use, time, ude, deveiopment oi i^eai J} 
needed for design, development of design, and drafting and draumg leqiuraxnt*. 

k. / 

m DAY FOUR "Where do we put it?" activity. This if an activity which helps 
students investigate the numerous factors surrounding siting and building then 
homes and how energy conservation can be affected/by the type building construe 
ted. Infqrmation and materials are listed on the source pagos at the back of 
this 'unit, lesson. The activity is teacheT guided and directed. 

DAY FIVE Development of research and beginning design. Students nay wish to 
work and research in the library where documents and resources are. readily 
available and qware of students' needs in guidance and suggestions?' relating to 
the research project . Suggestions and design "hints' 1 are helpful to the stu- 
dents at this stage of the drafting* 

- DAY SIX Individual work on the design drawings. Paper and pencils, rulers 
and'erasers provided by the instructor. Instructor guidance during class 
time is essential, « 

DAY SEVEN Continued drawing on an individual basis* 

<% 

DAY EIGHT Finish work on designating?. Class critique and discussion of 
finished works. 'Objective sugge^pons and criticism from both instructor and ■ 
fellow students. Design flaws ana drawing skills could or should be pointed 
out--helpful suggestions should be discussed. Various ideas and designs 
should be discussed, technical discussion may aid In transfer of 2-D drawing 
to 3-D media. Teacher evaluation should be withheld mtil completion of Xhe 
unit. . 

DAY NINE Introduction and requirements for 3-Dunensional project . Includes 
suggestions! of media use (paper mache', cardboard, paints, found objects, 
etc.) Students shoultf be limited as to the size of the project; not too 
small a scale and not excessive siae/ Size will also vaiy- according to the> - 
type of design the student may have chosen. x Students may wish to conpare 
and combine their drawing designs and depending on the size of the class and 
availability of materials, may wish to Work in groups of two or three to pro- 
duce a 3-D model. Teacher dqmonstration may be helpful if students are not 
familiar with the media of paper mache*. Students should be/encoiiraged to 
use materials and media "new" to them and to use ther in a new or creative 
ways. Suggestions or ntotivation by the instructor as to new methods and 
media use may stimulate several varied manipulation of the materials. "Ari>- 
thing goes' 1 in the development of creative ideas in media use. "Found" 
objects irfay include chicken wire", bairboo, popsicle sticks, twigs and branches, 
clay or ceramics, paper products, seeds, nuts or berries, scrap metal, mpchaiu- 
cal parts, machinery scraps, and other varied or multiple ideas or items. - 

D/VY TEN Beginnings of 3-D project; Individual work under the guidance of 
instructor. Materials provided by instructor, 

D/VY ELEVEN Continued individual work. 
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DAY WELVE, THIRTEEN J AND FOURTEEN Continued individual work on project. Dur- 
ing these "lab" periods the instructor should be available to the student for " 
guidance and suggestions concerning both technical and manipulative problems 
encountered: by the ^tudent. 

DAY FIFTEEN At the completion of project the student will be expected to dis- 
play his/her work in the school library or suitable location. Class critique 
and discussion will take place at this time. Project evaluation will take 
place. Project wrap-up and discussion concerning project worth and knowledge 
gained from the experience will prove valuable to both student and instructor. 

SKIfl|& (COMPETENCIES DEVELOPED) 

1. Development' in knowledge of energy conscious issues 

2. ^ Development in knowledge of creative artistic design in architecture 
5.* Development in knowledge of art as a functional tool of society 4 

4. Development of drawing and design skills 

5. Development of knowledge m 3-Dimensional Media 

6. Development of technical and manipulative skills 

RESOURCES NEEDED (MWERIALS) 

Resources for reaear^Ji material, filitptrxps, projector, screen, paper for each 
student, rulers, pencils, pea and ink, colored inks, brushes, water containers, 
paper towels, storage areas for drawings, cardboard, scissors, exacto blades 
and knives, paper mache 1 , glue cement, "found objects 11 (gathered by students), 
paints, finishing items, display areas for finished v*ork. 

EVALUATION 

Evaluation will be based upon finished products produced by the student. Eval- 
uation will also be based on process, what and how the student learned, deter- 
mined from the teacher observations. Evaluation of display, participation in' 
project, participation in clean-up at the close of each class period'* Eval- 
uation of use and application of knowledge concerning tools and materials. 
Application of prior knowledge in design. There will be not structured exami- 
nation, primary evalutation is based on observation of the students* progress 
on a daily basis. 

SOURCE OF RESOURCES AND MATERIALS TO BE USED FOR LESSON UNIT 

Bullfrog Films ; 
"Living the Good^Life," "Log House" 

National Solar Heating and Cooling Information Center 
P.O. Bdx 160? 

Rockyflle, MD 20850 - 
(Passive Design Ideas) 

lited State Department of Energy* 
Washington, D.C. 20S85 ' 

(assorted materials provided free of charge) ' 

* * 

The Rockefeller Foundation « » j . " 

1133 Avenue of the Americas , 
New York, NY 10036 
O ■ (World Energy Survey t Ruth Sivard) • « 
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Florida Solar Energy Center ^ 

300 State Road 401 

Cape Canaveral FL 32920 

(""Design Notes, Concepts in Passive Design") 
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WHERE 00 ME PUT* IT? 



» v 

This is an energy education activity which helps teachers and 
students investigate the numerous factors surrounding siting and bctfld- ' 
ing their own personal home and how energy conservation -can be affected 

by the type building and the siting plan, 

- Introduce the activity by displaying a large (28 ,r x 33'7 drawing 

of the 40-acre plot .on whith the home is to be built. (Attached drawing,) 
- . 

Point out the various places on the drawing that might affect an individual 
decision as to where the home should be^liilt, such as the lake, hill, < 
paved rqad, trees, and open spaces. On this first pan.t do not mention . 
the idea of energy conservation. Ask the group to decide three things • 
on this first part of the activity: 

(l) What type house will be built given 1 three thoices: 





















Conventional 


Stilt 




Earth Sheltered 



(2) Where they woold build the house by placing the above 
symbols in the chosen spot- 

(3) In what direction they would face the house by an arrow 
attacfie<rto the symbol. * N 

■ • -. . ^rzj .' t- • 

{4n,this example a conventional house would be facing* WEST . ) 
l< After all participants have placed Iheir choices on the small draw- 
ing of 'the larger display, ask for individuals to give you their decisions 
and p;ar\ them on the lar*ge display in, pencil. Ask for discussion as to 
why these spots were chosen. 

( In the second part of the activity, point out the need for energy 
conservation in home building in this time of energy shortages and high 
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cost. - Ask the group to make the, same^Thre'e choices again with the prime- 




4 



conside.ratfon beir^g energy conservation. Plot th^se second choices on the 
large 'display in green^or^bjack ink or marker,. pisWs the changes 1 f an> 
^nd"w^y they wer'e made. ' ,' \ ^ 

Inr the third aotivity^pass out the information on siting, passive ' 
cooling| and earth' &hel tered buijding. (Attached information sheets.) 

Point b^Tthe various factors tha,t might effect energy conservation in- the 

< * , * 

displayed plot such as: • - i . - 

^O) Prevailing wind ^give to participants) 

w ■ 

Shading by trees-; deciduous/conifer 

* w ^ 

**" (3) Elevation of home d ' 

v ' • ' 

^ (4) Oirection home faces 
•' (5) Cool ino^warmjjig by lake 

(6) Use of earth shelter to eliminate' the extremes • 
v . of temperature changes. ' 

*' ■ 

(7) ^ Type of construction ' . . • y ' 

(8) Materials -used to build home ** . 
Pass out .the information shee*ts on siting, passive^ cooling/heating and earth 
sheltered building to participants" and ask them to review th.e materials so 

' th ^ y - can a. final decision on "Where "do we put it?" • After giving 

the^JjrirTp review materials, ask for their final .decision on where they 
. would piJt-4ieir home, what type home tl)ey wouj^ build, and which direction 
-.they would; face the home, 'display these final decisions 'in green on the' 

■ l^rge display. This activity^could then lead to a discussion about" the 

. factors that affect siting and building. 
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A hay pushing, nlaun mower putt info it mmcuhir energy 
whuh does the ma liamcal work 'of cutting the grpw* ami 
through . It ii tion it changed into heat which ivannt the 
grast the moitfer, and the surroundings 



* - 
* Figure 1 Mechanical Energy Changes to Heat and Sound 




eurc 2 fr^lati - *\rnt?unt$ of Stored Energy 
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me<h<m\<al aurgy of a rolling houling 
/>'// 15 ihangcil into heat and jound 
t *&u u Ki n \t strike), the pins 
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Figure 2 Transforming Potential Energy to Kinetic Energy 
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PROPAGANDA TECHNIQUES IN ENERGY EDUCATION 
\ , Gail Foster 

GRADE LEVELS: Junior High and above 

* J" * 

QBJECTIVES.: To identify and to give examples of progapanda tech- 
niques for the purpose of building rational decision- 
making skills. p 

SEQUENCE OF ACTIVITIES: / 

1. Teacher will review the rationale and revise hand-outs, 
if necessary, 

2. Students will bring in* examples of ^advertising. 

3. Propaganda technique's will be introduced and hand-outs 
distributed. „ 

4. Students will find examples <j£-eacfh propaganda technique 
in advertising. Radio>--TTv. commercials may be used. 
Role playing maybe jwrfuable- 

5- Students will^j>ntfg in articles on energy • 
6. Students ttifll identify specific prapaganda techniques 
within the, articles . 
\ V Group discussion may* involve changing values and how 
they are affected by propaganda. 
8. Groups may plan advertising campaigns or write energy 
articles using propaganda to encourage conservation- 
Videotape productions could be^planned and performed . 

SPECIFIC SKILLS: . 

r 1. Students will be able to identify specific propaganda 

techniques in advertisements^end commercials. 

2. Students will toe able to identify specific propaganda 
'techniques \n articles based on energy. 

3. Students will be able to utilize propaganda to encourage 
conservation. *• * 

RESOURCES: 

Advertisement^ 
Energy— related articles 
' Hand-outs 

The Propaganda Game {wff 'n Proof, optional) 

EDUCATION PROCEDURES: Rationale 

The energy crisis is alarming. In ancient Chinese the word* 
"crisis" was written with two characters. The first meant "dan- 
ger, ' but this danger does not automatically endow educators wit 
license t6 indoctrinate. Rather than yield to this tendency, -/* 
recall that the Greek root of the word crisis means "decision-" 
Thus decision raking skills should be a primary ooj 
energy education. * 




In order for students to build skills in m^icing decisions/ 
propaganda techniques should be identified and studied. The 
word' "propaganda" comes 'from the Latin word for" propagation, 
Propaganda, as a method of dessimmating information, influen- 
cing opinions and Acouragmg specific courses of actio/1, is npt 
always negative. However, irj our society, it is increasingly 
important that students be able to evaluate information arid dis- 
tinguish between emotional issues and actual content of an idea. 
To promote skills in the process of decision - making, students 
should have opportunities to identify and analyse propaganda 
techniques. 

The following hand-outs identify. and give examples of pro- 
paganda techniques. 
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} Propaganda Techniques - I 

The Institute for Propaganda Analysis lists seven common propaganda techniques. 

1 Nape Calling - Applying some label that people generally dislike or fear to a 
person, organization or idea Such words as M racist" o^-^consnunist" nay be 
used to discredit rathei* than, describe accurately, * . % 

Example, - "Only an idiot would believe nuclear power can solve 
our nation's energy problems." * * 

2 Glittering Generality - Connecting positive - sounding words to an idea, so 
* that you will accept the idea without examining it, / 

Example - "Farners are thfe life blood of our country, harvesting 

energy from the sun to feed America. They can help solve 
^ our energy problems through gasohol." 1 

3 Transfer - Using the reputation pf some respected organization in copnection 
with ^n idea. S • ( 

Example ~^"The Union c*f Concerned Scientists estimate that 10 to 
17 percent of our uranium miners will die of cancer." 

C ' * 

4 Testimonial - Quoting some we 11 -known person in favor of a given product or 
* Rolicy, 

v Example - "Energy Analyst Charles Kormanoff 'recently published an 
exhaustive study that shows ele^Vicity from nuclear 
plants will cost 20 to 25 percent more than 'ptrwer* from 
modern coal plants with advanced pollution - removing ' i 

: scrublers. " ^ 

V 

5 Plain Folks - Winning confidence on the basis that an idea is good because 
it is related to the common people. ' * 

Exanple - ''Ladies and gentlemen of the jury,,- the defendant s. an not 
possibly be guilty of tampering with his electric meter 
. to defraud "the utility company, for he comes from a long, 
long line of hard-working, God-fearing, 1 iber ty-lovmg , 
and patriotic people just* like yourselves." 

6 Card Stack mg - Selecting and using fa<_ts to give a false or misleading idea 

^Example - "Nuclear plants in the U S. run at only 5 percent of 
. their capacity/ 1 

7 Band f Wafton - Urging you to follow the crowd anli accept the idea because 
''everybody's doing it ,r ^ 

Example - " meetingithe nation's energy needs should be a great 
national cooperative effort that enlists the imagination 
and talents of all Americans '* 



/ 

/ 
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„ Propaganda Techniques * II 

1 Appeal to Pity ** Seeks to produce sympathy and p>ty to influence your opinion 

Example - "America 1 * poor, already crapped^by rapidly rising 
prices for food #nd housing, are expected to be 
" hardest hit by a 50c a gallon tax on gasoline. " 

2 Appeal to Prestige - Urging the acceptance of an idea as a means of raising 
your status. 

3 t Appeal Co Ridicule - Attempting to make fun of someone or something m order 
to influence your opinion- ' ^ 

Example - ''Conservation is ignored m the President's energy 

budget. Obviously, conservation is not good business 
for the oil companies that donated $280,000 to redeco- 
rate Ronald Reagan's White House living quarters ." 

* Bargain Appeal - Attempting to get you to buy an item by appealing to yoi^r 
desire to save money «* 

Example - ""Hvis is your last chance to buy a brand new Opex 
automobile at 1981 prices M 

5. Appeal to Flattery - Attempting to persuade by flattering a person in an- area 
inwhich he would like^to excel 

Example - "Physically fit students tend to use bikes for trans- 
portation in order to conserve our valuable natural 

resource." ^ 
, ■ * 

w 

6 Slogan Appeal - Promotes a favorable response or positive action through t 
short, catchy phrases. w j 

Example - "Save It, Florida/' "Extinct Is Forever/^ 

7 Technical J»rg6n Appeal - Impresses with the use of technical language or 
Jftfamiliar words ■ j 

Example - "Durawear tires contain dunum, the bonding material 
I that makes these tires wear for years " 

8, " . Danger/Survival Appeal - Refusingyto act in -a ceitam manner will result 
in ^harmful cqn sequences . / 

Example - ,! The Union of Concerned Scientrsts predicts £ one-in-five 
chance of a catastrophe for one of our currept reactors ' 
during their 30 to 40 year lifespan." * ■ 

Sources - Some examples were jased up an article in the Ta 1 lahassee Demo - 
crat entitled "We Jfon't Need Nuclear Power' 1 by Ira Scorr, June 
21, 1981 



/ OIL ENERGY: FACTS AND FAIRNESS 

— » 

Debra A. Summers Kelvin Rcddick * Bob Stevens Roger ao immi h. 

GRADE LEVEL: 9 5 10 grade average or regular el as*, of^Maonce i»i s^kmI stu 
dies. Class time is approximately" 4S mvliutes long. 

GENERAL OBJECTIVES: 1". To learn how <nCis consumed. 

2. To learn how much" oil is consumed. 

3. To learn how much oil vve use as individuals. 

4. To find out if oil is distributed equitably. 

43EY VOCABULARY: (See Attached Sheet) ! 
SEQUENCE OF ACTIVITIES: , 

1. Homework assignment - check mileage on family car. 

2. Role Playing - a c 1 as sroon^ debate on "Energy." • • 

3. Lecture on the Factealjptlt EnergV . 

4. Home energy audit'. ^7 

5. Newspaper article discussion. 

SKILLS TO BL DEVELOPED (CCMPETENCIES) : 1/ Math Skills 

2. Reading Skills 
, 3. Understanding of the iu>c of the Fn- 
1 . vironmental Protection Agency 
. 4. Thinking $ Discussion Skills 

RESOURCES NEEDED: * 1. Environmental Protection Agency Guide Booklet. 

2. .'Tips for Energy Savers." * , 

3. Index cards. 

( EVALUATION PROCEDURES: (See Attachdd Sheet) 

Acjivm i / 

a 

OBJECTIVE: To show students their families gas usage and to conparc their fami- 
lies' gas usage. 

SKILLS DEVELOPED: 1. Math skills of addition and subtraction. 

2. St udent^ learn to read Lnvironrnental Protection Aeencv 
(EPA) chart. ' 

3. Students develop an understanding of individual energv 
" use. • f 

TIME: This activity" will take approximately 5-10 minutes of clas<r time. 

This assignment is to be assigned at the first class meeting of the 

'unit on Oil Energy and completed at* end of the week. The end of week " 

activity vi'll take about 45 minutes* or an entire class period. 

MATERIALS NEEDED: EPA guide for car mileage . * 

ACTIVITY: "At first meeting, students yill be given homdwork assignment. Each 
student will check the .mileage of their family car(s). At the end 
of the week, students will check the mileage again and bring figure^ 
to class. 
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In clais, students will subtract the first mileage reading from the 
second mileage reading: 

LXAMPU: 08550 - second reading • >v ' 

v 05425 - first reading s \ 
= miles driven 

The student will then divide the total number of miles driven by 
„ the E.P.A. rating for their particular car. . 

I3CAMPLE: E.P.A. rating for Ford Pinto, 25 rrpg. 
* 5 

There are 5 gallons of gas used by the child's family. Each^student 
will then compare gas usage. 

QUESTIONS TO Bh ADDRESSED: 

1. Is there a difference m ho^ nuch gas is used? 

2. Who uses the most? The least? Why?* (i.e. occupation, distance from cit> , 
number of family members) . 

SOTI, If a students family does not have a car, the student couTcTbe involved 
bv using the teachers or principals 1 mileage or the school buses- This 
* activity can be altered from 1 oay to several days, — 

FURTHER DISCUSSION. Have students consider "If just 1 gallon of gasoline were 

saved each week * for every auto in the country, we'd save 
about 5.6 Ml Ion gallons of gas* in a year or about 8% 
of the demand ." (From: Tips for Energy Savers) 

RFJfcRLNCL. 1. L.P.A. Mileage Guide. F.P.A., Washington, D.C. 20545 
2. Tips For fcnergy Savers , U.S. Department of Energy, IK, 
P.O. Box 62, Oak Ridge, TN 37830 . 

ACTIVITY II: besson Plan 

OBJECTIVES. 1. The student should be able to undersMfuI the inportance of 
conserving energy. 
( 2>— The students will learn about individual consunption, 

SKILLS DniLOFMLNTS: Social Studies 

TINO;: 3 days 

MATERIALS: index cards, fact sheets 

ACTIVITY. 1. A lecture will be given on energy consumption. (Teacher) 

2. Classroom discussion on energy. 

3. Choose a career occupation and on an index card write down the 
duties of that particular role. * 

4. Choose one of the debate propositions, Lach debate will be dis- 
cussed in class. 
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A classroom debate on "Energy." * 

Preparation : Pass out cards to" student and let them choose a roU tin 
following: 

Lower class people ' Higher class peop le 
farm laborer bank 'executive 

store worker , President -of Corporal urn 

maid v owner of ^tore • 

garbage collectors ^ gas station ownei 

bus driver " doctor 

taxi driver lawyer 
bank^eelTerX* judge 
waitress, \ big time contractors 

cashier big .time farmers 

\ custodian architecture 

engineer 
, college professor. _ - 

pilots 
politician^ 

'2. In one paragraph describe the role. 

~3, t Choose one of the following preposition for debate in cl as> 

a. close down gas station on the weekend or cut doun on 
the consumption of gasoline* 

b. cut down on electricity or raise the rates. 

c. cut down the bus operation by two hours in the evening 
inorder to conserve energy for the bus corporation. 

d. raise the electricity rates to buiid a power plant. 

* 

ITY III: Tips for Energy Savers 




Most of the energy ve use the tf. S. come from petroleum. (Crude o 
U.S. imports half of it, at a high cost. Where does it go? 

a. * Industry 36% 

b. Coimerce 11% 

c. Residence 26% (offices, school^, hospitals) 

d. Transportation 27% 

3. If we continue using energy as we have become accustomed to, we 
could run out of domestic oil supplies before the year 2007 and 
natural gas even sooner. 

OVERALL SITUATION IN THE U.S. 

Energy demand keeps rising; energy prices keep going up. the availability* and 
future costs of supplies^ remains uncertain. ^ 

MIAUCAtf WE DO, ABOUT IT? 

I- Conserve energy. This will help us extend our supplies and reduce our 
inport burdens. „ * * 

We could easily cut our energy use by an estimated 30% or more. 

3. The energy we use for our -homes and automobiles -gas, oil, electricity-- 
draws on all*of our energy resources. Cutting back on these uses is the 
simplest, most effective way to make our resources last longer. 

4. Draft - proof uindows and doors. If .every household wer caulkid and 
wqather stripped, 580, 00Q barrels of home heating fuel could be saved ea<. 

v ' winter. 




5. Install a heat pump -- costs; $2000 $425. It can cut the use of 
electricity for heating. by 30 to 40%. 

6. By removing one bulb out of three and replace it with a burned out bulb 
for safety; replace others with bulbs of the next lovfer wattage. This 
should save about 4% -in electricity costs in the average home. 

7. By not buying a car air conditioner one can reduce fuel consumption on an 
average of 10 percent, [ 

ACT1.VITY IV: Home Energy Audit • * 

OBJECTIVES: 1. To increase the students awareness of how his family consumes 



\CTIVIUIS: 1 



energy. , - 9 

To make students , aware of actions they Right taketo conserve 
their Oumily's consumption of energy, \ ^ 

Creation of*ilome Energy Audit Check List (1 day), 

a. The class will be divided into small groups and instructed 
to discuss items for inclusion on a Iloi$e Energy Audit Check 
List, (group work) 

b. Lach group will report on its work to the class, and the 
work of the various group will be refined in class discus- 
sions. 

c. A conmittee of these students will be appointed to edit 
the worH of the class and to established a final form for 
the. audit check list, (wrfting skills) 

2. Conducting Home Energy Audit: (1 day). Students will use the 
iiome Energy Audit Checklist developed by the class to examine 
the ways tHeir family use energy , rand to establish methods 
for future consumption. 

3. Students will be required *to write a two page essay in which 
they report their findings and make recommendations for speci- 
fic actions their family might take to conserve its use of • 9 
energy. Thisinaterial should be attached to their copy of 
the Home Enei^y Audit Checklist and submitted to the teacher. 



ACTIVITY \ 



OBJECTIVE. To investigate the^equitabi lit) of energy policy on the individual 
in regard to gasoline consumption. % 

SKILLS NEEDED.- Reading newspaper article* classroom discussion skills* .and 
problem solving. 

TIME: One class period (SO minutes?). ' ( * 

'MATERIAL NEEDED: Copy of nevjs account for each # student . 

ACTIVITY: 1., Students wilfread the article. a * ' 

2. Teacher rtill ask if any vocabulary or concepts are not under- 
stood. This can be done through question and discussion leatf 
by tho teacher. • x 

3. The students will be asked to discuss, the values exposed in 
the article. ' / 
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EXAMPLE: 1, Railroads are*efficient for all. 

2. Tatfwiil affect all equally. , (remember how 
much your family drives) 
*3. How will tax money be used? I*. -it equitable? 
4. Will this make people conserve 9 ■ N 0 

DATELINE: Washington, D.C. -- Congressman Bill Board (D - Delaware) toda> prj> 
posed a S0$ per-gallon gasoline tax. This tax would generate funds 
for refurbishing the nation's railroads- Boardstated, 'This is botli 
♦ a plan to promote conservation no* and a lew fost energ> efficient 

means of transportation for the future/ 1 This tax will affect .ill 
Americans equally for everyone buying gasoline Hie Appropriations 
Cpnmittee will consider tins proposal next v>eek- 

VOCABULARY: * . 

1- Energy - A quantity having the "dimensions of a force times a distance- It * 

exists in many forms and can be converted from one form to another. Lommon 

units 3re: calories, joules, BTU's, and kilowatt-hours. 
2.^ Gasoline - A petroleum product consisting primarily of light hydrucaibons. 

Most gasoline is formed by "cracking" and refining' crude oil. 
3- Equitable - Fairness - not equal but a fair distribution of resources. 

4. fc.P.A* - Environmental Protection Agency. ** ■ 

5. Crude oil - A mixture of hydrocarbon in liquid form found- m natural 
underground petroleum reservoir* . 

0. M»P.G. - miles per gallon. / 

OIL ENERGY: FACTS 5 FAIRNESS EVALUATION 

True/False 

T 1, Most of the enfergy we use in the U.S. .comes from petroleum. 
1 T 2 . If we continue to use energy as, we have in the past, our supplies will 
run out before the year 2007. * 
F m 3» „Our energy demand is constantly going down, 

F 4 / It is a very good idea to use as much electricity as one lies in the 

early morning hours. * f 

T S . Cutting back on the use of energy resources is the most effective way v 

to make our resources last longer. 



Short Answer 

1, What does the letters L J .PJ\. stand for? (Environmental Protection Agency]' 

2. List some ways in which one could inexpensively repair their home? inordcr 
to save energy, (insulate hot water heater, turn-down thermostat, use 
weather stripping around doors and windows) 

^3- What does the word "equitable" mean? (Fairness, - not equal but a fair dis : 
tributioh of resources) 

4. What is "ENERGY? 11 (a-quantity having the dimensions of a force times a dis 
tance. It exists in many forms and can bexonverted from 1 form to another. 
Conmon units are calories, joules, BTT^ and ki lowa^t -hours ) . 

5. bhat are you willing to do^as an individual to help conserve energy? 
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*\ * GEOGrApIIY AND ENfcRGY: RESOURCES AND ISSULS * % 

Charles R. Lamest Martha L. Wopdward Gdnevieve- Sggll 
» * * * 
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! te*jG E HflAL OWICTIVTS. For the student to d 

availability, *users, 



to the chemjcal or- electrical pool. 



discover the -types of ene'rgy: then 
probl"ems and whether they contribute^ 



KEY VOCABliLAKr ^J3B1S: 

*vftergy * , § * t 
fossi4 fuel^,' 
biomasJ "I 
geo- thermal 
exponent i al gfflwsh - 
renewable iucis 



ACT ivrnrs* 



sygfuels 
ecolog/ 
pollution 
conservation 
co -generation 



cartel 

balance of payjpents 
nuclear reactor 
breeder reactor 
energy efficient 




\ 



\ 



As an introdticUon to this unit of study show a film on % energy and \gE& ■ 
Qlict fr^m the* students 1 consents .concerning the problems, their ideasra??~^ 
- ' etc. For the films see: DOE Film Library, P.O. Box 62, Oak Ridgfc, Tfr\ \ 

; 37830. # ' . ■ . 4 \ 

[24 'Vocabulary study. Define r the Key Words and write a paragraph which 

. uses at least 10 of the energy w'oYc^s. % m * / 

(3) pLettQi* Anting Act wity -''See sanple letters: 

(a) vAfthe beginning qf this unit each*student will rewrite a 
* \ letter requesting information on some aspect Of energy to an 

oil company, -utility conpany, environmental or energy agency. 1 
Some suggestions are: ' 



Rosafyn Til lis -1 
- Governor's Energy. Office 
The Capitol * 
Tallahassee^ JL ; 3230r 
■ # 

Tom Watson 

Gulf OiJ Corporation 
-P.O. Box 724S ' * 
Station X 
Atlanta, GA 30357 



Dr.. Dave Laffart 
300 State Road 401 
Florida Solir Enfergy Center 
Cape Canaveral, 3^20* 

Technical Information Center 
-Department of Energy 
<P|Q. Box 62 

Oak Ridge, TO 37830 



lb) At the end of the unn, eadi student will write a letter expres- 
sing his opinion on some aspect of energy based on the mfor- 
'mation gained from this study. These letters could be written 
to the local' newspaper j city, county, state, or federal offiQr 
■ ,^v,ials. Appropriate officials include:- 



.Governor p. Robert Graham*- 
estate Cap toi ' > 
TaiJahasscc, ft, 32301 " ' 
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Senator Lawton Chiles 
Room -437 ■ 

Russell Senate Office JBldg. 
Washington, D.C. ' 20515 



♦ 

♦ 



Senator Dempsey Barron Senator PauU t^kir 

,Sena to off^o BUdor. rfonut 'of f 10 n-ju. 

faiUhuwce,, Ft, 52304 .„i>hmaton * >. - , 
- Senator Pat Thomas - . * 

Room 332, Spnate Office 

: 4 ' Building . * « 

Tallahassee 304 * 

Rep. JamGs H. Thompson \op. Don Buijua 
House Office* Bldg. ftm. JOB Hn. 2 L>68 Raybun Km < f 
la I lahassec, FL J2 304 Wa hi not on, sfce. ; ' >1 ' 

A letter to a newspaper e xpressing an opi nion \ 

I 98 1 Plunet * oad 

f-Upcr City, r lOLlM 

v " June 20, 

Dear sirs, ^ * y 

^ l(an concerned about the cj^osino of the Citv-Qial-a Vx^ F 
progsav, for the aged. ' ^ ' £ 

It is true that some of our fupl supply will, be us^d to rrc~ 
viae a volunteer program to transport the disabled and a< ri t\ * 
doctor's appointments and other necessary mtin^. 

So many, of these persons have no transportation and <,n 
unable to use public conveyances. 

It would seem' to me to be, an act oY generosity and mor^v ' 
to continue this program - to fund 'it,- if volunteer driven 
cannot be foWtf. * 

f ^ Yours truly, 

A letter tso an oil company req uest i n g "information 

1981 Environrent Mn,et 
% j# *■ »ew Energy City, Floixota 

June 20, 1981 

Dear Sirs, 

The' students of £he 7th grade of Conserve Junior Hi\ih arc 
studying, a unit on Energy,' 

r a™ interested in off-shore drill mo. Arv there any- pamp- 
lets, nap=5 # etc^ on this subject, published by your oil Company 
th^t I i^ay have- , ■ 

I would appreciate any help in this matter. Thank you. 

Yours truly, 

(4) Ujercjy Studyinci Sheet - These can be used by individual > 
or^ail groups. Duplicate and distribute to each stu 
^?nt. Consult the following resources. 

, 'Energy, Na tional Geograph ic, February, 1981. 

Lnergy, World Book En cyclopedi a - Field F,nterpn,< 
(aU's'6 coffcrolt specific energy rcsounvs) / 
Sivord, Ruth L. Wp£i<3 Energy .Survey: World Prior it x« 
Leo\sburg, VA 1079 " " * 



Cutting Ehergy Costs , 4980 Yearbook of culture - USDA 
"Energy '80, " Christiari Science Mcnitor , 1980 
"Seme Useful ^acts on Energy, " Gulf Oil Corp., January, 1981 
v The World Almanac 

WORK-SIUDY SHEET ON ENERGY 

OBJECTIVES: 1. To do a concentrated study cn one (or nore) filel(s) /energy 
source (s) - 

4 2. To learn about the supply and -denend of the fuel /energy 
- * source - « 

3. To learn about the cost of the fuel /energy source. 

4. To discover the governirent policy cn the use of this fuel/ 
1 * energy source. 

5. To learn what is the appropriate use of the fuel /energy 
source- 

• ■ 

1. Select one fuel/energy source for study frcnythis group: 

Fossil fuels'(coal, petroleum, natural *cas) 

water Pcwer Tidal Energy 

Nuclear Energy Geo-Thenral Pcwer 

Solar Energy Fuel Cells 

Wind Energy Solid Wastes 

Hydrogen " Wood „ 



la. This study will be cn: 



2. What are the various fems fo this fuel/energy source? 
A. ■ B. - C« D. _ 



3. Does this ccn tribute to: 

A. Tbe Chora cal pool fo energy B. the electrical pool of energy 
C. Doth 

4. In what^ type quantities can this fuel/energy source^ be purchased? 
<>« List. 5 *- 10 ways in which this fuel/energy source can be used. 



6. What is the current cost per unit of this fuel/energy source?. 



What was the cost 5 to 10 years ago? 1 , V 
Year bost_ 




\ 




4. ■ 
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Discuss the'kncwn available quantity or supply of thxt fu»l„tmujy • 
source in*the U.S. (Use separate page) r 

khewn available quantity or supply of this fuel/enpjcg|/ 
soiree 4h the world, fuse separate pace) . ^ 

Last' and aiscuss the major problems related tc cfctaimrg and u^irc 
this fuel/energy 'scarce ip the U.S. - (Use separate page). 

Last arekdiscuss the rajcr prcblerns related to obtaining and usmc 
this' fuel /energy source in the world. (Use separate page) . ^""^ 

Kit * 

12. Discuss the' historical development of this fuel/energy source. 
(Use separat5">age) ... > 

13. Discuss the place of government (local, state, national) ao related 
tcAthis fuel/energy source. (Use 'separate page) . 

14. Describe and discuss the conservation and appropriate utilizatiur* of 
this fuel /energy source. {Use separate pece) . " 

15. Discuss the ethics of using this ""fuel /energy sctirce. XUse separate 
page) . * ^ 

RENEWABLE FUELS - FUELWXD 

<2\ADE LEVEL: 7th grade 

OBJECTIVE; To discover the uses of fuel weed as an energy source. 

. * 

KEi VCO^BULAR^ITEKS: Energy, nuclear reactor, fossil fuef, foresters, wood, 

he^t equivalent, wood alcohol, cellulc^e, -licpm, 
charcoal, resource, developing naticns, World Bank, . 
Table of Coefficients, thermal equivalent, iretric 
tcri, EJIU, quadrillion 

ACTIVITIES: 1. What energy nass produces note than one half as F iruch erercy 
as that produced by the nations nuclear reactor? 
Answer i wood t 

2. Carpare the energy ceo tent of wood to fossil fuel. 
Answer : * lower 

3. Carpare the cost of power frccn the use*bf wood to that of 
•fcssil fuels. 

« < Answer: moro expensive ' 

4. Altlxxjch there is a great demand for firewood in n^n> ' aro<s*, 
why cannot the douand b^net? f 

* iiQswer: Not eixxtgh foresters to supply the wood. 

5. How^te-the cost of wood Keat being reduced in many areas? 
Answer: trees are chipped and cenpressed into pellets with 
a heat equivalent cf coal. 

• * * * 0 



so 




6. hhere did the Department of Lnergy fund an "energy plantation" 
to grow trees like an agriculture crop? 

Answer: South Carolina 

7. Uou is wood converted into alcohol? % 

Answer: *First, the wood fs separated into cellulose and a 
vpcdy substance called lignin. It is the cellulose that can 
be converted to alcohol. 

8. Name 2 traditional forms of energy upon which the developing 
nations are dependent. 

9. hhere is 90$ of the reporte<TTirewood production? 
Answer: developing nations 

10. Uhat part of all energy consumed in South America and South 
Asia is fuelwood? * 1 
Answer: l/3 : . , 

11. hhat part of 'all energy consumed in Africa jls fuelwood? , 
Answer: 2/3 

12. hood is con^ideied what kind of resources? 
Answer : self- generating 

13. Name 3 feasons why wood is cut.. 

11) to clear land for grazing and farmland. (2) building 

material. (3) industrial products 

Global forests are disappearing at what rate? 

Answer: \ in the past 25 years, 

15. Give 2 reasons for increased demand for wood. 

(I) population explosion (2) jurnp in commercial energy prices 

16. Give 2 serious consequences ^of scarcity ot wood in the develop- 
ing nations. 

Answer: fl) diversion of animal dung from agriculture* to 
heating and cooking purposes. (2) reduced soil fertility 
and crop production. 
1". .\aire 3 countries pioneering in the development oT*fuelwood 
plantations. 

Answer: fl) Sweden (2) South Korea (3) China 
18. Without a replenishment programs >. when doeb the World Bank 
estimate that the current stock of wood will be consumed*. 
An*>wej : less than 40* years. 
iy. There is no universally agreed upon system for raking con- 
version from one unit of energy to another, but what tables 
is used for conversion whenever possible? 1 Jt . 

Answer? U,N. Tables of ^Coefficients • / 

20. In the U.N. Tables of Coefficients, to the the nnay equiva- 
lent of wbat pnergy quantity are basic units of/ftfier energy 
quantities compared? 1 f 

Answer: The thermal equivalent of h^rd coal$ ' 

21. One cubic meter of fuelwood is equivalent,^ hc*v many metric 
*tons of hard coal? * " * 

An^pr; - 0.33 , , S m 

22. One metric ton of coal is, equivalent to how many cuh-ic meters 
of fuelwood: v 

Xn^wer: 3.03 >, 
>2>\. Gm\ \ m MW u> joules 'iind pram calories. 

Answer" « ,055 joules, and 2£2 y gjfam calories 

/ ' • 
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24. If 1,000,000 BTU's - 0.0036 rretjic toifc, of coal equi.cuuu, 
how many BTU are in a cubjc meter of fuelwood? 

Answer:- 10 million. 

25. The UpS. total energy need ls^how rrany BTIJ ? 
Answer: 75 quadrillion (quads) IiTU/>eai 

26. How mich wood is in a quad? 
Answer: 50 million cords of. wood. 

27. At the rate of 50 million cords of wood per yeai , how K% 
would our forests last? 

Answer: less than 7 years. 
\ 28. Wise management of forests for energy would concentrate woe J 
energy use in what coirmmities : 
*s Answer: rural and agricultural 

29. Itow much of the total rural and agnail tural'encigv leqvne- 
/ ments could he wood 9 

Answer: 25% 

30. For every quad of wood grown, harvested, and" -delivered, 
approximately .046 quads are used he**? 

* Answer: harvesting arid transporting 

31. Besides fuel why should the maintahr-tCrest ,irt,i£> > 
Answer: clean *air and water, noise, wildlife, roc real i<ji 

32. How is energy released from fuelwood?. 
Answer: buying * 

33. Methanol or wood alcohol can be used to fuel automobiles. 
What is the major* problem tc be overcome in conVertihg a ' 
car from the use of gasoline to methanol? 

Answer: corrosion of emission and starting systems, filter?, 
seals, and fuel tanks. *• 

Useful Conversion Factor Table 

1 BTU - 1,055 joules = 252 gram calories 

1 metrrc ton^= 1.102 short tons 

1 metric ton = 1.47 metric ton coal equivalent 

1,000,000 BTU - 0,036 metric tons coal equivalent 

1 cubic meter of fuelwood 0.33 metric ton coal equivalent 

1 metric ten coal equivalent 3 3.03 cubic meters of fuelwood, t 

RESOURCES: * ' 

Reprint from Christian Science Monitor , February, 1980, pg. 7, 

The 1980 Yearbook of Agriculture, Cutting Energy Costs , pg. 10". 

Wo rld Energy Survey ,* Ruth Leger Sivard. Rockefeller Foundation, 19^J, pg. 25. 

Science Activities m.Energy , U.'S. Department of Fnergv by Oak Ridge Associated 

Universities, 1981 ■ [ i 

CONSERVATION ACTIVITIES 
ACTIVITY 1 'Thanking About Your lnerg>> Use/' 

ACTIVITY 2 ,r Learnmg About Your Water. theater £$1 Your Fame's llct haUr Needs 

The two handouts above are from: 

"Energy guide for Secondary tione Economic Classes'* Ma> 1980. 

Lnergy, Environment, and Resource Center, University of Tenne^et, taioxvilk 

Tennessee, 3 7 91(>. ^ s > 



ACTIVITY *#1 



ACTIVITY 




Thinking' About Your Energy Use 

1. In the spaces provided below, fist 12 major appliances used in your home 
regularly. 




S3 Gu 



2. " there were a law that said you had to use less electricity draw a pencil 
line through the three Items In the picture you could do without 

LS'M mSan the ™« * and that you 

4. t Now look back over your list' and your decisions and consider: 

a. Why djd you decide to do without the three items? 

k . Why did. you want to keep the other three? 

m«no 9 l? l0W 8 25? Qfficienc y st eps you can take to reduce the energy and 
money consumed by each of the three appl.ances you chose in Question 3 





o 
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ACTIVITY 




Learning About Your Water Heater and Your Family's Hot Water Needs. 

1. The first thing you need to learn about your family's water heater is. What 
do you have now?: To learn this, find out: 

★ What type of water heater is it— gas, electric, or oil? 

★ How old is it? 

* # 

★ 'Is it insulated? 

★ What is its capacity? (In other words, how much water can it hold?) 

At what temperature i§ itls thermostat set? What is the actual 
temperature of the water in the Heater? (To find this out f -draw water 
from.the heater through a faucet near the bottom and check it with a 
thermometer.) , „ And, remember, the water when it comes out of * 
your kitchen faucet, etc , will not be the. same temperature as it is in 
the heater. The further it travels through pipes, the cooler it gets. 
* » 

2 Too small a water heater will not give your family enough hot water, too 
big a water heater will be operating inefficiently by heating unused water. 
So the next thing you need to discover is how much hot water your family 
uses To do this, find out: 

★ How many loads of clothes are washed each week? 

★ How many loads of dishes are washed each week? 

★ During each week, how many showers or baths are taften and for 
how long? %m • • 

This information is then converted to daily hot water usage with the 
following factors - ^ 



Task 

Cfothes Washing 

Dish Washing 
Bathing 



Average Hot Water Consumed per Load or Bath 
(Hot water wash) 24 Gallons 

(Warm water wash) . 12 Gallons 

10 Gallons 

(Short showeV or bath) 20 Gallons 



Total your family's weekly use of hot water ana then divide by seven to 
get daily hot water use. 



3 How does your famUy's' daily hot water use compare with yoyr water 
heater's capacity—Is the heater's capacity too smail— unnecessarily 
large? 

4 The table below gives the national average daily hot water requirement 
for different sized fami'lies. 



Family Size 

* 

2 

3 . 

4 

5 

6 

7 



Gallons of ftot Water 
Used Daily 

23 
32 
40 
48 
57 
65 



How does your family compare?— Does it use less?— Does it use "more' 
Why? 

v. 

5 Why might you run out of hot water on one day during the week but not 
on other days? 

> - 0 

6 What are some ways to cut down on your family's hot water use 9 




o 

ERIC 



AZnVlTY 3- Gasoline Mileage Cost Chaxt • 

, Mileage Cost Chart 
Year 1% Cost For 10,000 Mijes of Driving 



"$1.259gal 



$1.50@gal 



10 npg 
15 irpg 
20 frpg 
25 rpq 
3C npc 
AC rrpg 



Morthly Cogt For 3,000 Miles of Driving 



$1.25 gal 



$1.50 gal 



$2.006gal 



$3.00gal 



$2.00 gsl 



$3.00 gal 



10 npg 

15 npc . 

20 npg 

25 npg ; 

30 npg % 

4C npg I ~ -_ 

Savings f / 

1. Morey ir one year saved at* 30 npg with 1.50 gal. as compared with 15 rrpg 
at 51.50 gal. is ; . 

2. Gas saved in same period is . 



3. Mzney saved *l\ cne mcnth at 30 rrpc with $1*50 gal £cfi^c*rpared with 15 mpa . 
at $1.50 gal is 

4. ' Gas- saved in seme period is . * 



V 
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ETHICS ON ENERGY \ 
Martin Bielicki \ 



GRADE LEVEL: Middle School, High School 

OBJECTIVE: To have the -students become aware of the sensitive issues- concerning 
energy. ' . b 

SKILLS: Value clar;fication, discussion, and writing. 

SECpEKCE OF v ACTIVITIES: Read the case studies. The student can write position 

papers and participate in class discussions. 

RESOURCES: Reading could give the students an insight into the issues: "Bill 
would raise interstate speed limit," from the Tallahassee Democrat, 
February 21, 1981. "The Nuclear Dilernr^' by F.H. Schmidt from the 
American Educator , Spring, 1981. ' . 

EVALUATlC^i: Position paper and discussion. 

CASE #1 Current law says that drivers shall drive SS rcph. You h^ve probably 
noticed that soire people drive 70 nph and others follow the 55 mph law. 
J. Why is there a 55 nph law? 

2. Why would someone want to drive faster than 55 irph? 

3. tvhy would someone want to follow 55 nph? 
, 4. How are you going to drive? Why? 

CA ^ £ *} The United States censures 33% of the World's Natural Resources, but 
only has 6* of the population. 

1. Why does the U,S.A. consujre a third of the Natural Resources? 

2. Why nust the U.S. be concerned about consunur.g a third of the world's 
resources. 

'3. Hew would your life-style change if there iirported natural resources 
should be totally halted? 

f^E *3 France has lent technicians to the Middle East to build a Nuclear 
Breeder Reactor. The reactor will help supply poorer nations with energy. 
The nuclear wastes, hovevgr, could easily be developed into atomic bonbs. 

1. What issue catrt yba see from nations giving nuclear knowledge to poorer 
nations? 

2. -Should the technology of Nuclear Jteafrors be controlled by a few 
nations? s 

CASE #4 If oil is fourrd on the shelf o£, South Anenca, it would provide 
that continent with much needed energy. 

1. tiho should control the -drilling and exporting of that oil? 

2. If niinerals and new energies are found, in ahy ccean, who should have 
the right to ownership? 
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* READING ON THE FLORIDA ENVIRONMENT 
Martin Bielicki 

GRADL UVEL: High School 

OBJECTIVES: *Tq have* the student become aware of the crisis in Florida's 
environment. 

^ SKILLS: Reading comprehension 

Fact Questions: ' u 

1. fchat has been the growth of Florida? * -* . 

2. List some cf Florida's problems. 

3. hhat is an "acquiier?" 

4. [iou has our water resource been threatened? 

5. Ik?* has development changed the eco I ogi^afl/ecosystem .of* Florida? 

6. In what ways have rivers and lakes been polluted? 

7 - Mia*! is the South Florida hater Management District? 

8- Hovf has the Ecosystem of the Everglades been altered? 

Though Questions*: 

1. hhat do you think Florida will be like in 20 years? 

2. hhy musJL people think about Ecosystem? . 

3. In what ways could our environment te. protected? 

4. hh.it are some cf the advantages and disadvantages of increasing population? 
5- hhy cculd a <;lass-five hurricane teach developers £ lesson? 

6. hofc^an you actively protect the environment? 

RESOURCES. There is an excellent article in Sp ores Illustrated , February 9, 
1981, by Robert Boule and Rose Mary Kfechem, ^Florida's Booming 
to some, but it's Bombing to others.' 1 

EVALUATION. Dibcussion and writing assignments could be developed from the 

article in Sports Illustrated , The following is a list of questions 
that could be asked from that article. 
rf - , * 

Also, a teacher can include the reading, Tor The Future of Florida, Repair The 
' tverglades," published by the Friends of the Everglades. Films cn ecology and 
ecosystems can be seen in conduction with Florida. Guest speakers from hater 
Management , Audubon Society and Ga ty\Corcmissiori< could be invited tc speafc. 
Florida maps could be given to she}* where Jhdangered areas are located* Irield 
trips could be arranged, especially \6 thOTA erg lades National Park. Environ- 
mental Centers can also aid m*develqyng a unit on Florida ecology. 



9 

ERIC 



59 



1 yj 




IMPROVE YOUR ENERGY QUOTIENT 

{.Mathematics, Science, Social Studies) 

Carolyn Caiqpbell 
Gail Foster 
Jean Foster 



r r 



ACTIVITY -I: ELECTRICITY- -flOW TIMES HAVE CHANGED _ 
(&ADE LEVEL: 9 - 12 

, ■ 

OBJECTIVES. Students will leam interviewing techniques and hays liiiwhich 

their uses of electricity differ from those of their <• grandparents. 
*> . . 

ACTIVITY: Use handout en titled.'. The Good OfcLDa>s" ~- y 

SKILLS: Interpret results from interview. 
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The Good Otd Days?** < 

* « - . . . . "** 

• % ■ 

Interview someone who is old enough to rememte*tWiat life was like before the d*ys of 
gre^t usage oloil and natural gas Ask himor her,th*questionsthat lollowand othersJhat you ■ 
thinK of yourstof. v \ 

* v + - 

\ 1 

1. What kind of lights did you use in your home? 



How was it heated? 



2 What fabric* were clothes made of? Was cJothing harder or easier to take care of 




3 What sort of washing machine did youy-have? 



4, What kind of stove (and what kind of fuel) £id your family use for cooking? 
9. Did you have a refrigerator? How diifi you keep your food fr.esh? 



5 — •••• . . i- — 

( m 6. Hqw was^food packaged when it came from the store 9 r 



did milk cornea 9 i Was your milk delivered? ___How? 



7 What sort of soap did Vou use? DjcJ it clean as well as the cleaner^ we haye now? - 

• m 4 

' * . ' 

# 

8 ,H&w,wasryour water heated for bathing and laundry? 

r * 

" * • ' — 

( 9 Did your family have a car? ' if not, how did you travel? How did you get to 

school? % 

7- i : — 3 

1 0 Rj^you have a'radio? What did itlook like? ' : 



What kinc^j of entertainment tlid you enjoy? — 



-Did you go to the movies? . 



(Think up as many more questions of your own as you c^n Ask them durjng the interview/ / 
B Put the answers on the bark of this paper) 



\ 



, To close the interview, ask these questions and vynte the answers on the back of this 
papdr, 

• L * 

\ • * 

Irvwhat ways is life for you more enjoyable now that we have electricity, plastics, deter- 
ments, and other oil andViatural ga^^roducts? 

\ In what ways did you like the "good ofd days" better? 



% m 

Activity 2, Improve Your Appliance E.Q.* 



GRADE LEVEL: 9-12 



OBJECTIVES The student will be able to determine the energy efficiency of 
specified appliances. * 

VOCABULARY: Ampere, Voltage, and Watts* • ^ 



ACTIVITY: Have each student complete 
Chart A 



the^tabj 



e below. 



APPLIANCE 



BRAND NAME 



WATTS REQUIRED 



Black and White TV . 

4 

Blowdryer 
Color .Television 
Dryer 

Electric Alarm Clock 
Hot Wlater Heater 
Microwave .Oven 
Oven/fTange 
Portable Electric Heater 
Radio - 

Retfriger a tor /Freezer 
Toaster 



V 



The wattage nay not appear on some appliances. In that case, amperes are given- 

Tp change amperes to watts, the student may use this formula. 

*Energy Quotient 

f • Amperes x Voltage of circuit = Watts 

On tl^e following day , a list will be compile^ and comparison of brand name appliance^ 

will begin vuth the selection of the brand u~sing the least energy 

SKIULS* Multipli^ation^f whol^ numbers and decimals Comparison of results 

t' **'Note With Larger appl lances > # the student nay use the brochure to obtain the 
* ^att-age or anperes - ^. 

i 



Hi 
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Activity 3 fhanging Vatts to Kilowatts 



GRADE LEVEL: 9 - 12 
* t 



OBJECTIVE: The student should be able to. 1) convert watts to kilowatts, 

* 2) relate the energy deroand to consumption of kw^ in a specified time. 



VOCABULARY: Kilowatt and Kilowatt-hour 



ACTIVITY LSing thart A (revised from accumulat ion of students' results), the - 
teacher introduces the kilowatt (a unit of electric power equal to 
^ 1001 watts) and begins the activity of changing the wattage of mdivi 
dual 4ppliance£ to kilowatts. 



Example 
i 



Light bulb 100 watts _ 
V 100 r 1000 



kilowatts 



1 kw 



/ 



APPLIANCES 


WATTS ' 


KILOWATTS j 


Black and White. TV 
; Blowdryer 

Color Television 
Dryer f 
Electric Alarm Clock 


■ 


■1 

i 

* \ 1 

i 



Microwave Oven^ 
Oven/Raoge 
Portable Electric Heater J 
Radio 

Ref rigera tor/ Free 2er . 
Toaster 

! I 



After convorting all the*wattage to its kilowatt equivalent, .the teacher infrodusf^ 
the term kilowatt-hour (the use of 6ne kilowatt in one hour or 1000 watt-hours). 

A good activity to do with the stu<$nts at this time is a demonstration involving 
the Watt-Counter In forma t iop. about this device may be obtained ^frort your County 
Coordinator The Watt_Counter is an electronic device which measures the kwh an 
appliance uses It is programmed to indicate the kwh for Che'larger appliances (e.g. 
refrigerator, over/range, dryer, central air jnd % heat, water heater, and lights) at 
the average use for a family of four. It also gives a reading in the cost per day 
in dollars and cents. (Some students relate to this figure better.) 

«. » 

SKILLS. .Division of whole; numbers and decimals * # S 



q MATERIALS NEEDED Watt-Counter or the "Blue Box 1 
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Activity 4: Reading Your. Electric Meter 
GRADE LEVEL: 9-12 

OBJECTIVE: Student* can read his/her electric meter., 

VOCABULARY! Clockwise, counter clpckwise 

ACTIVITY: Complete the handout "Read Your Electric Meter 
Right." Using their meter readings, have each 
student figure the amount of KWH his/her house- 
hold consumed o^er a specified time. ■ 

SKILLS: Subtraction and/or addition of whole numbers. 

Activity 5: Word Problems Involving Electrical Energy 

GRADE LEVEL: 9 - 12 

OBJECTIVES: The student is able to apply basic math skills 
to calculate correct answers to energy word 
problems. 

VOCABULARY : Peaked 

ACTIVITY: Find the answers to the *fol lowing 20 problems. 

'•1. Fill in the table With the wattage of each appliarce 
(Use Qhart A) . How long would you "have to run each 
appliance to burn 1 kwh of electricity? Round ans- 
wers to the nearest centh. * 
Hint: Divide 1000 watts (to 1 kwh) by the watts of 
the appdiance- m 



APPLIANCE) WATTS 



EjOURS 



1000 watt light lO'OO 10 hrs. = 1 kwh 

1. „ toaster 

2. portable \electric heater 

3. blow dryer* * # 

4. electric alarm- clock , 

5. color t.v. , ^ 

6. black and white t.v. - , 

7. .microwave oven . " 

8. ovep/range * Vf- 

9. hot water heater % "\ 
""10. electric dryer 

11- -refrigerator/freezer 

12. radio* • 



13, In Florida you £re charged approximately $.06 for each kwh - 
used,- In a month's time your family used 900 kVh of elect- 
.ncity. What was the basic charge you paid on your electri 
cal bill? 

In August your use of electricity peaked to 1500 kwh. How 
much was your basic charge for this summer month? ^ 
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* Read your 

ELECTRIC METER 

RIGHT 




If you have a meter like this (digrtaljgust Write down the numbers 



4~ 


=6 


3 


7 


2 



1 ^o<ne of try hdn'jj 
•u'n ri'jht and some turn 



11 your meter looks like this (dials), read the fight one first . Write down the last 
number trie hand has passed <j 

REA D FROM RIGHT TO LEFT I 

(2, a y 8 U 8 a .' 2 ir 




Take -the lost reading 
from the new reading 



46372 
45109 
1263 




to read a 
has passed 0' " 




^ fltk 8 

3/ 7> 

5 * 

if t^s d>al og the nght /w passed 
0 AOto down the number the 
hand oh the left jjjfttntmg to In 

this cose 

'9 J> V 



6 3 

new reading 
last reading 

amount of ktlowatthours 
you have used 

5 „: there is one more thing If a hand is right on a number and you 
nen do this Look at the dial to the right Has the hand passed 0° 

METER 

WEEK OF READING 




if ttfe dial on the right has not 
passed 0 r whtc down the number 
th^ dnf on the left has Just 
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pavfcd In this case "G 



p&nnesv^ 
/Valley 
Authority 



OMfce^of Power 

. OiViS/on yf £nergy Conservation & Rates 
* Conservation and Energy Management Branch 



>*4 



« 

15. On one weekday you had your refrigerator on for 24 hrs., your color t.v. 
on for 4 hrs., and your dryer on for 1 hr. * What woul*. be the total numbci 
of Jcwh consumed? hint: Use Chait C. \ 

16. . Using, the numiJei of kwh from problem how much die it cost to rwi those 

3 appliances ior that particular da>? V 

V. Seventy -gal Ions of*oil must' be burned to generate lOOG kw of eltcmcitv. 
Your school uses 30,00ft kw per morth. I'ow much oil was bumeS to picvide 
■ electricity for your .yhool?' 

h. Each barrel of* oil hold 42 gallons. Your dad's Company used tie equiva- 
lent of 4 barrels of ofl for heat last January. Ho* many gallons of oil 
were censumeo? V 

19. Approximately hew man> kw did, your father's company censure in January . 

20. ff you could conserve 20 kwh a day, how much oil m barrels wculu vcu 
conseiVe in a period of 300 days? 

SKILLS' 'Completing a chart interpreting information and selecting appropriate 
math operations-division and multrpTTc>Hon of whqle numbers, use cf 
decimals and rounding off to the nearest tenth) to answer each pro- 
blem correctly. . 



Activity 6: Evaluating Air^Corditioners 



GRADE LEVEL: 9 - \l 




OBJECTIVE : The student i$ able to compute the Efiergy Efficiency Ratio (EERj 
and apply thiSv^knovledge to his own air conditioners. ^ 

/ , 

VOCAEUL/\RY: ^*^TU, Cooling Capacity, and Energy Efficiency Ratio 



ACIIVITY: Air conditioners can be evaluated m two ways: (1) by its cooling 

capacity (the amount of heat that an air conoitioner can remove from 
the air in one hour) . This amount of heat is measured in British 
Thermal Units (BTU) (the amount of heat needed to raise the tempera- 
/ ture of one pound of water one degree F).^ A 10,000 BTU ur.it will 

extract 10,000 BTtJ's of heat from a rcoTfi everv hour. (2) its "Energy 
Efficiency Ratio" (EER) which is the number of Ely's of heat that 
one, watt of electucal energy will remove from the air 'in one hour. ' 
The - student can' determine the EER of his/her air conditioner by 
' dividing the capacity m STU's per hour by its power required in 

watts. This information can be found on a metal plate on the Unit-. 
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iXR = BUI.'HR 
iVATTS 

Tor example: a lO'.GOC B1U unit cor<siwcs 2000 watts, its ELR = 
10 ,000" =5. The highei the ELR rating the better. 

It \s an important factor to cersidei uhen purcha- 
sing an air conditioner. 



- ■ ■ ■ ■ t 

Find the I LR. rating Ur each air conditioner and rank each according to the stale 

1 - 5* poor 

6 - T fair 
'8-9 good 

10 - over great 



2. BH;/hr 
I. BUVhr. 
4. BlWhr. 



12 ,^0C 
25,000 

r,"oo 

20,000 



Vatts: 
hatts: 
Watts: 



3,000 
3,000 
2,50,0 



Watts: 2,000 



SKILLS: Division of Whole Numbers 



4 



Information obtained for this activity v*as found m- " Energy for Today and 
Tommcrovv , Energy Conservation Research, Malvern, Pa. 19355, 1979*; pp. 19-20. 

< 

EVALUATION Cue eadi student a fictitious amount cf money and ask each to gc 
out "and buy giajor appliances needed in his/her future homS. "Hie 
student may" not spend ircre than the specified amount of money and 
must, justify why he/she bought certain appliances in terms of ■ 
energy conservation and consumption. 
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WILL TiiERE BE ENERGY /FOR MB. IN 1993? 
Jeanne Earnest 

Grades': 9-10 

LhNCITI OF TIME: I - 3 weeks * 



GENERAL OBJECTIVE. To learn tc organized material to make a 3 -~S nur,u^ infor- 
mative 



m tc organized material to make a 3 - 5 minute u 
speecA^ ^ 



KEY VOCABULARY: Solar, gecthermal, exponential, fusion, tission, photovoltaic , 
fcionjkss, conservation, OPEC, DOE, ethics 

ACTIVITIES: 

1. Teach 2- level outlining (3 days). Use your grammar book with handout 
exercises , . j 

2. Teach note card techniqi^e from grammar book. , 

3. Brainstorm on the use of energy and the waste oi energy. V- 

4. She* film. See suggestions in resources. 3 

5. Kandcut: '"Energy Vocabulary/ Students look up Definitions learr. 
for qujz, 

6. handout: "Suggested Speech Topics on En£rgy. ,r , Let students look them 
over and choose three. Sign up on a master sheet for the first choices. 
No moie than 2 students tc a topic. Many topics will be narrowed to 
some other aspect or angle , 

*\ Go to library for 2 class days to gather material. * Students encouraged 
tc use public', community college, university libraries, or pamphlets 
from local agencies. 

The student is required to us<; 3 different sources: 

a, newspaper t 
\ * b, book * 

c. magazine 

d. pajiphlet 

e. personal* interview of local ex!pcrt 

8. A week later the 2 -level outline is cjue. This sould have betveen 12-16 
items. Teacher evaluates for auple ideas for 3 - 5 minuses speech, 

9. Students have a week to write and prepare speech to be given orally. 
It takes between 5 - 8 pages of written material for a 3 - 5 minute 

\ speech. .> . , 

10.* Rough readable ciraft in ink outline, note c^rds are turret in when 
speech 'is given. 



HANDOUT: ^ y 

ENERGY VOCAEUIAR^ 

Look up definitions and leam, hnte a good sentence using each uord. 

■ a 

1 . biomass * .6. conservation ' , 

2. DOL 7. fusion " 
% 3. fission 1 8. OPEC 

4. exponential 9. ^olar energy f 

5. gecthermal energy 10. photovoltaic 
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Handout : 



e5iTrq qui: 



In the s£a<-e at the left, urite the letter ot the ^criect matching answei . 

saving natural resources 
Dept. of Energy 

. ( plait materials lit ah> form 

S 4. photo\oltaic D. ' doubling time 

r ; o*>nfK*>TTT«5i r splitting of atoms * 

formation of heavier nucleus by 
combining 2 ligh'ter ones 
mixture of hydrocarbons 
_ heat energy in the earth's crust, 

10. WY I. electromagnetic radiation emitted 

by the sun 
J. changing energy from one, form to 
another 
BUJ 

organization of Petroleun. Exporting 
Countries 

providing a source of electric cur-, 
rent under the influence of light. 



l.f solar energy 

gpec 

~ fission 

photo\cltaic 
gee thermal 
6. conservation 

. exponential 
"8. fusion" 
9.' biomass 



A. 
B. 
C. 
D. 
L. 
E. 

G. 
H. 
I. 



K. 
L. 



ANSWERS 



2. L 3. E. A. M 5. II 6. A 7. D 8. F 9. C 10. B 



Hands 



8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 

r. 

18. 
19. 

:o. 

21. 

23. 
24. 

4. J . 



SUGCf^TED SPEEQI TOPICS ON CvTRQ (3-5 minutes) 
Ahat iv Lrtrgy? 

fJo* Lorg hill Our CQaJ Last? f 
Is There an Oil Shortage? ' 

What is Nuciear Energy? t . ' 

What are the Nuclear Arguments? 

What are the Anti -nuclear Argurrents? 

Ho- Ixmg uill Our Natural Resources Last? * e 

Is. Solar hnergy Practical? 

Is there a Place for Syr* the tics? 

i'ofc do 'ac Get Lnergy for Our liomes? * 

What is thq^Futinrc for Electric Autorrjobiies? 

fJov Pocs Energy fffect Our Environments . ^ 

What are Some Careers in, Energy? 

Should you Use Wood to Heat Your 1 tome': * 
How, Practical is Gasohol? 
Who Should Ifave Energy Education? * 
<?H{>w Mij_h Does tnorgf Costs? _ 
Is bnergy Important to Agriculture? 

Get Along Kithout OPKf* 
in the Use Of Energy. 
'Any Alternative to Out Energy Problems? 
Do We Need Rationing? 

What are the'focrgy Solutions for the Developing Countries?. 
What Shall* i%c do- With Nuclear Pastes? ■ * ' 

Is Oil Shale. A Solution? 



Is bnergy Inpor 

Car. ^flfc^'S- 
Piscus\TxhiC5 
*s the rr Any All 
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26. Petroleur^As Energy, 

2/\ WincWo^ei 4 for Energy, ' * / 

28. Transportation Lr.ergy Use/ ' * 4 

29. 'hater Pc^er as Energy, * * 1 ■ 

30. hh> is (Tranium Inportant? * A 

31. Are Reactors the 'Answer? % n 

32. Could Breeders Help the Energy Problem? 

33. Should the U.S. Take the Soft Path? 

34. Should the U.S. lake the Hard Path? 

33. hhy is Saudia Arabia Inpcrtant to Energy? 

56. flow Does Japan Oct Its Energy; 

37. Why is Exponential Growth Scary? 

38. Is Cogefteration the Answer to Energy? 

39. Biomass % - How Q^i We Use- It? 

40. Ethics in Energy Production. 

41. Do We Have Enough Gas? 
42* Lc* iJoward £atimer, * 

43r Natural Gas May be Ihe Solution, 

44. Oil Solution Needs Our Immediate Attention. 

45. How Can he Conserve Our- Energy?" 

•46. Are Synfuels the Solution tc our Fnergy Needs? 

47. hho Can Us$ Gdothermal? ' 

48. hill the South Survive? 

49. hhat are the Moral Issue of Energy? 

50. hill he Have Enough Electucity for Your Hair Dr>er? ^ 

51. If you have another topic you would like to consider, sec^ycui teacher. 

■ ♦ .* •• 

11. Write your governor, legislators, em lronmert agency t>ower company, or 
appropriate gicup for information as resource ruatferial or asking their 
positiohs on an energy issue. 

12. Speech tb£ 3 - S days. Speeches are timed. Pre- volunteering ucrks 
well the day before. . m 

13. Visit the power coippgpy in your erea, 1 6 

14. Read Silent Spring , by Rachel Carsoi^ and write, a sumnary. 

SKILLS. Note taking for note cards /outlining, vocabulary speaking, i^ing 
Reader's Guide and vertical file m library, letter writing,- lis-* 
tening and evaluation. 



RESOURCES: Film. "Energy - A Family Album, " nanutes, clr, LOE 
, # "Energy - 1he Amen car Experience," 2J& minutes, "clr, DOL 

Cheek county catalogue or mecaa centc£_ 

Posters. Display energy poster on bulletin boards 

EVALUATION? I 

1. Vocabulary Quiz f 

2. Student will grade each others speeches. 

3. Teachei gives 2 grades - one for the speech, one on readable rough draft, 
~ * outline and notecards. 
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THE .YOU IN LW USE 



Sharcn.L. talk Gu> ?: hair.ei Nelda S. vSegers Mary Am. Davis 
GRADE LEVTLS: 10, !l, 12 (Ave rage --advanced abilities) * 
LENGTH CF MCiX/ll: 6 days 
GLNTRAL OBJECTIVES: 

* • * is 

$ 

Ihe YCU In Energy Use is an energy ndoulc designed & ai> interdisciplinary 
study for secoridai> science, social studies, and/or Ln^lish courses - 1 The fol- 
lowing criteria were used in developing the nodule: * 

\ ' 

1. Is the subject appropriate for these students and is it important for 
society? 

« ** 
We arc living ir a world that is doubling its population ever)' 3" vears* 
By 2018, we will add as many peopi^ to the earth as.hffte been added in the his- 
tory of mankind, \ f 

Iho industry of the world id doubling every ICl years. Pt thf* r«*tt wt vui 
need as nuch energy between now and 1991 as was produced throughout the earth'- 
history, 

j Cur nation doubles its oil*cons unction ever)' 9 yeari. At this rate, we 
will increase oui use and dependence on oil between now and 1990 as much *is we 
aid from the beginning of history of man until today. 

Often our hopes for new and abundant sources of energy are clouded b> pre- 
blems nuclear power ha^ unsolved problems of thenvial pollution and disposal 
of hazardous wastes; sources of transportation problems. In order to solxe 
these porblens< we desperately need a generation ot scientists who aie committed 
to the wise use cf their discoveries. Moreover, we need a generation ol non- 
s^ientists^ who knev enough* about chemistry find physics to anticipate the out 
come of technical decisions and to compute long-iange costs and benefits a^ well 
3s short-term gains. There has never been a 4 tune hhen political and cuoncmu 
judgements were likely to get us into scientific ticuble. * 

2. L> the subject related to course go?ls and objectives 7 

This energy module addresses and reinforces the following basic skills, 

^a. Lnglish - j* 00 *^ 

Hl> determining team ideas ♦ „ 

(2) sequencing of facts 

(31 identifying cause and effect v - / 

(4) drawing conclusions and r predicting outccmes , m 

(5) making inferences ' * ;/ 
* (6) discriminating between fact and opinion 1 

(T) constructing sentences^ paragraphs, essays s 
(8) /increasing vocabulary 4 . 

/ (9) < increasing reading skills 

J. i, * 



mm * 

b. Social Studies # ^ 
S (1) comparing and contrasting ideas 

(2) interpreting graphs 

(3) discriminating between % *f ac£ and opinion 

(4) specific objectives related to economics: j r % 
(aj determining future through examination of pasty and present 
(b) encountering choice - / 

1 (c} relating supply and demand . / 

/ 

c. ^Science " c ^ / 

(1) preparing an hypothesis 

(2) making observations / 

(3) preparing data cables and graphs . 

(4) - organizing facts and manipulating variables 

(5) drawing jconcl'usions . j 

(6) interpreting dat^ and making predictions 



to enlarge various sections, relevant to th^ir -particular subject matter. 



3. Are adequate naterials available for all views? 

The module includes a brief reading assignment on many possible 
energy sources, as well as a bibliography of classroom materials. Mos,t 
media centers will provide bibliographies of available energy materials 
"to teachfcrs upon request/ 

.* * 

4 - Can udent^ be evaluated? 

Evaluation of the reading assignment and construction of positive 
immediate and long-range personal goals for energy use will,be given 
to the students on the final day. Students will add the above avaly- 
ation to the collection of written materials formulated during the 
energy study. This compilation will be turned ir> for teacher evalua- 
tion. t * 

5. ^ Catt the subject be ptealt with in the time provided? 

The energy module as stated will easily fit into the prescribed 
six-day* schedule - Teachers also have flexibility within the schedule 

SPECIF-IC OBJECTIVES: _ * 

Upon completion of this module, the student should be able to: 

1. Assume responsibility of manag^ncjla personal energy budget for a 
qiven period p£-time. 

2. Prediot the consequences of expcfr^eptial growth as it applies to 
,the production and consumption of energy. 

3. Compare the long-terr^ and short-term alternative energy technologies 
with hard-path and soft-path technologies. 

4. Identify benefits and potential rasks associated with the applica- 
tion of alternative technologie^-*in meeting our energy needs. 

5/ Evaluate the impact of life styles upon the consumption of -energy. 

6. Evaluate perSoqal opinion concerning ethical responsibilities toward 
energy/econotiuc trade-offs . - * 
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KEY VOCABULARY* ITEMS: 

Refer to: (1) Factsheet No. 18— Alternative Energy Sources 
. Glossary of Terms, National- Science Teachers 
Association, Washington, D.C. 20009. 

(2) Energy Quickies (see attached sheet) 
SFQUENCE OF ACTIVJTIES: 



DAY I 

TIME ' ACTIVITY 



5-10 minutes -A. Discuss: l, What is energy?^ (The abi- 
* ■ " lity to do work) 

i * m . 2. How are we able' to do work 

(e.g. daily, tasks) without 
y running out of energy? 

3- *What effect does a food. 
shortage (hunger) have on 
you in your "Energy consunp-. 
tion? ■ 

5 minutes B. Use Overhead Transparency and -Discuss: 

Forms of Energy^ (See attached sheet.) 

c - Show Film: Energy m Perspecti ve . 

This film matybe obtained on loan *£roTO the 
following address: 

Dr. Stan Kmet 

Florida Council" on Econmic Education > ' 
P.O. Box 17785 
Taippa, FL 33682 

10-15 minutes D. Summarize the film: 1. List and discuss^ ' ; 

^ drfferent energy \ 1 
sources ^ \ 
' . 2,. Emphasize loss of 

^ - energy when con- ; 

verting from ''type" 
of energy to another. 
5 mmutes E- Assign Keeping of Notebook: . All mfotiaation 

distributed and actiyities completed dur- 
* this module will be compiled m a sepa- 1 

rate notebook which will be evaluated* 'by . " 
the teacher upon completion of module. 
Encourage students to include m this note- * 
book the following: cartoons, newspaper 
f . articles, pictures, etc.— all pertinent to . 1 * 

« the topic under" discussion . 

r * 

Explain Grading Procedures The following 
criteria will be used in assessing a grade: 
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a. 



b. 




Completing activities and anting, 
assignments 

Sequenti-al recording of discussion 

topics and main points 
* Using notebook specified by the 
-teacher and. arranging, neatly a\l 

information therein 

Providing accurate 'answers \o the 

, objectives questibns ' f \ ^ 

■ Answering subjective questions 
ft < 



Shovv Film: Toast . Order from Bullfrog Films , Inc. 

,01<fy, PA 19S47 
* Rental fee: $18 



* 

Assign In -Class writing. 



V 



Before discussion of film. Have students write^a para- 
/ ^graph describing thear liifftediate responses td'this** film- 
Note: .Expending upon £he. ability, level of the students, 
"I think the mavx idea of this fiim'was . 

4 " 

'NJisj^uss Energy Wastes. 

* * 

Ihe ejnplpasis of the filmvls on the ^b?S of, energy iri 
producing a commodity which i$ also wasted- -the concept 
of net energy profit and loss* /Point Out the energy - 
changes'when dealing with* foodstuffs,, * • * - * * r 
1, Processing Kite tes- .-home coofce<f me^ls versos TV din- 
ners*, fast,* food rest au apt meals;* and natural /krgat* 
nic foods versus thpse # ioods.with add^^ves and 
perservatives. 11 * * ; 

P^M 1 ^!' Wastes-- fast food's wrappers, non-return- 
3jfte* battles and cans, als© plastics which are not 
6i&fegradable. * , ,* • 

Production Cbsts and Energy Loss --Discuss transpor; 
tation costs in imported foods, foods ^hippe<J cross 
country (lettuaFJ, andValye d\ange^ if everyone 
lived <^n local supplies only . ^ 
End-" Result: In all* the changes involved^ dealing, 
with the foods we eat, energy losS must be.consi-* 
dereti. Although we can "afford'*- to purchase another 
piecfe df breast to replace the burned toasj&, can we 
afford the v&nergy'loss? \ ^ 
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Optional: % Write a paragraph fchich 
describe "personal opmiort hgfed on 
neu information. ■ ^ 



Review Energy Use Survey Form. 
Students * are 'to monitor 6 waking hours 
by recording approximate time usage for 
each item listed. '(Automdbil<is_W3t 
record miles/ gallon and distance traveled) 
* See attached^liee^*Y . 



ACTIVITY 



Discuss the Six-Hour Erfergy Use Survey. 

1. * What Item(s) was/were used- most of the jtime 9 

2. What Item(s) may have used the most energy? 



V 



Manipulate the Energy Market: Divid e th e class into 
three $flual sections. Give the studSftts in each sec- 1 
tion an energy credit, card" (see attached sheet).* 
With a designated budget limit. An abundant avail- 
ability by 250 units, and c&nsprvative availability 
by 150 units. Note tha£*time is no longer a consider- 
ation*. The energy units prescribed on the survey form 
are to be recorded fo^ long- term or'short-term use 
of the item during the 24 hr. recording period. 

Discuss the Parallelism of the Term Financial Crisis 
in a Financial Budget and Energy Crisis in an Energy 
Budget. * < " 

* - x 

1. " What are the signals "of ,a crisis? > 

Inability t9 make income (resources) meet 
demands 9 t t ^ ■ * 

• * b. Decrejised or stabilized incorre (e.g. inflation 
calising students to bargain for, higher allow- 
ances) 

c. Spending spontaneously „ ' . - 

d. " Borrowing from the future 1 (credit use and lay- 

away > + 

e. Making purchases beyond financial me^is 

2. VJiat are appropriate responses to the- signals? 

a. Evaluating available resources * 

b. Eliminating ' ctedit use, spontaneous spending, 
w . and purchasing beyond means . " 

\ <c. Identifying areas of overuse 

d. Budgeting resources to cover basic needs 
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* Energy Credit^Cajra 

Budget Linut 

400 Units wner's Signature : 



/ 



Energy Credit Card 



Budget Linat 
2S0 Units 



Owner's Signature 



^Energy Credit Card 

*jdget Limit »» ' * 

(Vner's Signature 



Budget Limit 
" 150 Units 



TIME 



30 nur}utei> 



TIME 

'2S -minutes 



/• 



DAY 4 



ACTIVITY, 

\ 4 ^ 
.A. , Assign In-Clas5 Writing. Ask student to write a 
1-2 page essay answering the following questions: 
1. How was your lifestyle changed due to the "amount 
of ener^gy available for consumption? 
* 2. ' Wiat were your personal feelings about your 

1 i f e s ty le ^change ? , ^ 

B. -Dis^ss Ethical Implications. (Paralleling Finan- 
cing and Energy Fluctuations) 

1- Hctw would the public react to a sudden decrease , - 
in thfe supply of energy? ^ • 

\ a. Inherent goodness of man - human^tarianism 
■" \ (e*g* natural disasters) ^ 
^ b. jgan^c behavior—Conflict between self-ihterest 
and social interest 

I. Focusing on placing the blare rather than 
on finding solutions 
2/ Z£ro-Sum: Ones person 1 5 gain is anotherigerson's.; 
* lpss. Conpetition £or energy 1979 Qas Snortffge^- 
# Ga§ lines ' ■ 

* .3. How would the public react to a sudden 'increase 

in the supply of energy? " . s 

* a. - ^vings Plan— Investing in the future, increa- 
sing future reserves ■ 
b. Spending Plan-- Increasing cons^r^tion^fate 
What are alternative behavior^£ar r each, scenario? 




Discuss: * . * * 

1. Supply ai\3 Demand* Relationships Mith /uture Enfergy 

Resources ^ 

a. infinite Rfesources: .(Time iS the only infinite 
* , resource t^at we have; ana if it is not consumed 

. - wisely, it too, is wasted, 
, . b. Supply^ependent upon consunption (Facts do not 

% ceasfc ta exist because they*are ignored. 
j j ; Aldous Huxley) - 



2: Exponential Growth— 



minutes -B. 



20 mi^ites C. 



a. T, = 70 

b. Growth Rate ^nd Energy Consumption 

1. World at 2* — dQuble x.n "35 ye^rs 

2. U.S. at 1* — double in 70 years 

3. Florida at 3 . 5%--double in 20 
years 

4. % Electrical use per person at 5. 

j.n U.S. — double m 12.5 years 



6% 



r 



^EVALUATION *QAY 



Use Overhead Transparency ar>d Discuss 
1. World' Use of Oil (see attached sheet). 
Note that consumption will double in on 
decade" if consumption rate remains at 7% . 
' 2. ' Oil Consumption an* Exponential Growth-- 

w^th an 'exponential increase in any reserve/ 
it does not matter exactly how much the 
^reserve is; what matters ^is the percent 
consumption. / 

Assign In-Class fcist. (P.ersorifcl Energy Manage- 
ment) 

Have students list the specific conservation/ 
efficiency measures that they could use t>o * 
decrease their energy' demand. Some exampj.es 
to use are the following: * restricting the use 
o£ electricity during peak >hours (be v sf»ecif ic) 
taking shorter or cooler showers, and using 
lower watt light- bulbs. 

Asgign "Putting the .YOU in Energy Use" to read 
and answer "questions o^er the^sekend. 

I DAY 6 - . 

The reading assignment, the questions, - and the 
answers should be placed in the notebofck. Qn 
Day -6, the teacher will go over the answers 
?nd have students check their answers. Teacher 
will then collect the notebooks for evaluation.- 
Discussion of the entire module ,wi 11* follow. 
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HANDOUT 




By David E. La Hart 
Florida Solar Energy Cenlef 



Energy 

first Law Erfergy cannot be created or destroyed 

Second Law Energy can be changed from one form to another, but at each change there is a 
significant fosiof energy Ail energv becomes heat radiated into the environment 

« / ~ > 

Consumption 

Amencans use about 1/3 of the world s energy but represent 6 percent of the vworld'*popu!atton In 
1980. wejjsed 82 quads (quadrillion Btu is 10 -) One QuQd isequai to the amount of gasoline u^ed- 
by 12 million cars m one year enough energy to heat 1 million homes for 10 years Booda wUI 
consume over two quads in 1981 * # ' . \ 

I • - ^ 

Petroleum \ " • 1 I 

hi 1978. the U S consumed qnaverage oM 8 7 m^on bo/rels of o»i per day ( 785 4 million gallons) Of 
this. 8 2 mui<on barrels (44 percent ivros imported o<l Flondians used an a^rage of 574 gollons of 
gasoline in 1978, the national average was 532 gallons Florida's rafeof gas consumption is 17 
million, gallons per day 

Electricity 

Eiectnaty-generahng plants take three units of fuel and produpe two units of heat and one unit of 
electricity m ^ P 

Electricity is usually mod su red in watts and time (Kilowatt = 1,000 watts ) 

Kilpwatf/hour n 1CX>watt Jight bulb burning for 10 hours The overage Flondd household uses 1,000 
kwh each monJh Since it takes about one pound of coal to produce one kwh of electricity, it 
requires about 1.000 pounds of coal- to ptoduce the electricity for each Florida household each 
rfonth (spc tons per yepf). f / ■ 
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uces enough electricity for 3.000 people 



Electffcal Power 

10 mw (million watts) 

A 1 .pbo-mw piant^odLrces enough electna ty f or a city of 350 000 people This is a common size for a 
nuclear pfont * . *> # a 

ft would take the pnnr>ary produchvity of 91 2 square mil^s of southern pine fcJest to provide the fuel 
fora LOOO^fiw electrical pianf operating "at 80perce?t load and 33 percent efficiency -each year # 

Solar Facls ^ — / \ * . x 

The solar radiation that faflS^n l ? of 1 percent of the land orea in the United States is equal to ou\ 
total projected energy demand in year 2000 / Unfortunatei y land plant* collect this energy at less ? 
than 1 percent efficiency Total U S biomass fixation is abouj 5 m>ihon tonsper year <jnd (at 7.500 Btu 
per ptx^nd)ys equal to 75 quads ♦ fc m * 

Hondo receives a maximum of about 800 Btu per square \qo\ at soloi noon Qn a cloudlesj day 1 600 
Btu per square foot (5.045 watt*hour/rp ? ) is a good avenge for the entue day . 
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ENERGY USE SURVS 
ELECTRIC EISRGY U3S 



a^p1Ia;:css 

Large 1 * "~ 
Air Conditioner- 
Wa-^er jteater 
f Clothes Dryer 
Refrigerator 
Deep Freezer - 
Dishwasher 
Range 

Clothes Washer 
Incandescent Lights 
Color TV 
Fan, ' 

ftrcro^aye Oven 
fluorescent Lights 
Black/Jhite TV 
Stereo - 
Radio 

Vacuum Cleaner * ^ 
'Trash Compactor , 
Garbage Disposal 

Srall (Heat Producing) 
Electric Skillet 
Kair I^yer 
r Iron 

Coffee Maker - 

Toaster * 

Otherr L 




■r 



Small QJon-He.at Producing) 

Clock 

Blonder 

riixea? 

Can Ope nor ■ 

Toothbrush 

Electric Shaver 

•Other: _* ' 



TH A y-C> FOR T AT I Ct " EtSRGY USfr 



Autonobile 

a 

TKihool Bus . 



MPG 



DISTANCE 
TRAV3ISD 
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HANDOUT 



■i" ."£.rci -credit card * 
3VM*:t. limit 




Units Owner's Signature 



SL5CTRICAL EN5R0Y tiSE 
APPLIANCSS. ^ 

jgrj™ . 

Air Conditioner. 
Water Heater 
Ciothefc Dryer 
Refrigerator £ 
Deep Freezer' * 
Dishwasher 
Range 

Clothes Washer 
Incandescent Lights 
Color TV ' 
Pan 

Hxcrowave Oven • 
Fluorescent Lights 
Black/7hite TV 
Stereo _ 

juadio ~/ 
Vacuum Cleaner 
Trash Compactor 
Garbage Disposal 
Other: , 

\ ■ . 

Sjiall (Heat Producing) 
Klectric Skillet 
Hair Dryer v ; 
Iron 

Coffee Maker 
Toaster ' 

0 ther : 



COST IN 

ENERGY 

UNITS 

132.00 
42.00 
20.00 
• 18.00 
18.00 
15.50\ 
12.00 
10.00 
8.00 
4.50 
3.00 
3.03 

2.65 
1 .OQ 
1 .00 
' 1.00 
0.50 
0.50 
0.30 



2.00 
1.50 
1.50 
1 .00 
0.50 



COST. UNITS*" 
USED IN 
24 HOURS 



Snail (Non-Heat Producing 
Clock 

Bleeder . . 

I 4 ixer * m \ 

Can Opener 
Electric Toothbrush 
r-lectric -Shaver 

TR A iIS PORT AT I ON .ENERGY USE • 
Automobile 

^.passenger * 150.00 

2 passengers - 75.00 

3 passengers 50.00 
School Bus . 1 .50 



0.20 
0.10 
0.10 
0.05 
0.05 
0.^05 
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TOTAL 
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• ? km 
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t(.p 



mm 
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?or the 'past five d&ys, you have been staying about the energy 
■ 

situation in our country. Personal choices in energy use, as reflec- 
ted by our lifestyl&s can arc! do play a vital role in determining how 
nuch energy must be produced to neet our energ^needs. In the past 
when there were fewer people (energy consumers) and petroleua was lJ>th 
plentiful and cheap, we did not have to be concerned with hoVwe usedT 
energy nor even how nuch we nee&d. Now, however;, we nust be concerned. 
You have learned that our demand for energy has been growing exponentially 
and that this kind of a growth pattern inevitably leads t6 serious * 
problens in supplying energy no natter how large* our energy resources* 
might be, , 

Petroleun becane our chief energy resource because 
it is a highly concentrated forn of energy. "It has 
been relatively easy to extract petroleun froa thj 
ground, transpor tit froa place to place, and refine it 
into a variety of products to meet our enqrgy needs. But/ 
the picture is fast changing. Petroleum is no longer cheap, 
nor is it plentiful. We are*now importing 
nearly as nuch petroleum as we are producing fron 
our own oil wells. This, of course, results in a 
transfer of significant* amounts of our capital to 
other countries (especially OrSC countries) agd 
nakes the United States vulnerable to iriterruptions 

' + 7 

in ovir energy supply, < / 

What about the future? jlllf we be abl* to*shif£ away froa our 
dependence on petroleum as our chief energy resource to another fuel 
source? Is U wise to deplete the world's supply of jpetrole^by 
bjcrnng U in our cars ani trucks? Rene.Titxyr that the petrochemical 
ind-istry produces ^thousands of important porodacts.that we use in our 
overplay; lives- 'if* the petroleum r^sourcis becoi^ exhatfcted, or pro- 
hi^atively exp^ive', ho*. >*11 our lifestyles be Vffected by a scarcity 
& ryHrocn^ical, prod^cAP *hat abaat our existing ^alternate technolo- 
gic or po33ibl3 scientif ic discoveries and ••t&GaKth^:ou l •>^a! , in tf*e - • 
-future? *ill tney help? T^ink about taese qaostfcons while jou consider 
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Tue Jnltod Jtatcs J^as th* lariat coal reserves in the world. How 
loi*^ oar eoal sutJplips will last depeod3 upon tte rate of Use, and es- 
pecially upon the growth in the, rate of use, 3ut there are probleias 
as well as benefits in increasing our use of .coal to fuel our electrical ^ 
generating plants. Part of the environmental price we^pay for coal 
conc£rn3 land use, A deep nine reqi^W^s around $ t 000 acres to produce* 
enough cp*l to operate a l t 000 megawatt coal-fired electric p<ver plant. 
If a surface raine is us<rd such as a strip nine, then 1^,000 Acres of 
land are required, , 

r Sonc water pollution also occurs as a result of^ producing electxi-, 

city fron coal, *ooth froi the nining process anl in the form of thersial 

pollution 5fro-i*tr.e conversion process. Air pollution, however, is the 

noot serious environmental problem of a coal-fired plant. Much c£ra 

,T*ust be takea^t> clean the snokestack's ^nlssift of particulate natter 

such at fly ash. This »ia accomplished by passing the hot exhaust gases 

over electrostatic precipitators which remove, a significant amount of 

the particulate natter 'that is present in the gases. It is, however^ 

difficult and vsry expensive to reno've all of the potentially hanaful 

agents t*iat nay have an adverse effect on the environment/ 

Silfur dioxide, carbon monoxide, and nitrogen oxides are present 

in tne exhaust ^gcs produced froi tb<? biirningpf coal. " SoaetLnes t they 

ra;' ca *>je problems in our atmosphere and help produce undesirable products 

such *s z^os ^ acid rain. The snoc can lead to Setious respiratory 

pro lr,*, especially anon^ those who are elderly and- those who are af- 

fjctd *>y e-xpij&ixi asthma, and otner respiratory conditions. Rain 

tu* l-j ^llg^Mj acidic can^rpat.1/ ;d up to* e/osion of building 

rat \ as as the ^orro3ion of taetals. Acid rain can also nafce 

3ja v « s> '^coi'j > tor 11^, thereby reducing opportunities for comercial and 

r-^vitAonil fis;;}n w \ ' fc 

Xajrouln* our use of ^oal will also increase the anount of carbon- 

riio trt\t i> leleaoed i^to the a* io^p'r.ere, ^ciontists 1 ar£* not ^i> t 

Ui, ( ; nt overall effect t'iis .ijht uivc on oui "climate, So^e have 

tr^d that t^* inoroa&u of carbon dioxide in jur atmosphere will' 

brl i H v >il a "^roenMcUso effect" nnic*i will result in a slight warning 

$ r t,\ earth an 1 it^ atmosphere, tvtn "a;, slight warning of just a few 

d<\jrx~\i coald (tnroujh a partial Melting of tta polar Ice caps) bring 

- - 





«aboit an- increase in the size of our oceans. If this occurred t the * 
coastal cities of the world would be in jeopardy of becoming inundated 
or flooded • ' ^ 

As you can seg, there 2t± the potential for naay 
serious social and environmental problems associated 
with, increasing our use of coal to the point 'where' 
its use will help us reduce our dependence on "petroleum. 
Yet, it is true that we have an abundance of coal at 
the present tine and ttat i\ is *a very concentrated 
fom of energy. Undoubtedly, we will h^ive tb depend on an increase 
in our use of coal to help meet our energy needs for the near future. 
3ut, we nmst use it wisely and continue our search for ways to use the 
coal tbat will lessen its impact on trie environment. Here are socip ways 
that are being' considered! * ( 

Fluidiz#d~b#d Combustion of Coal 

Coal is by far the nation's moat extensive fossil, fuel resource, a resource 
on which we shall surely have to rely heavily. Research is underway on new 
waye to burn coal cleanly. One of the possibilities is fluidiaed-bed coabuitien 
- of fcoal, in which pulverized coal is burned in^the presence of tiny particles 
<£f limestone. Sulfttr froa the coal is captured in the Hoestone, and the tea* 
peratures of conbustion are low enpugfa that fornation of nitrogen oxides is' ain- 
inized. The solid residue from such a process, instead qf being a disposal 
problam as in the case of flue gas Scrubbers ,\toay bare value aa an agricultural 
' nutrient. j , • 

t Coal Gasification and Liquifaction - , 

. . • r 

In order to fill th*,oil and natural gas gaps of the future satisfactorily, 
it 1* possible that coal will need to be converted to liquid and gaa 4 fUele. In 
this way, apst existing /uel-buming devices w*>uld be able to use the gas or 
liquid nade froa coal without aajor modifications. Also, thtf processing that j 
the coal would receive would remove most of th* pollutants, such as sulfur, 
oxides of nitrogen, .and ash, leaving a clean-burning fuel. 

N 

x Coal gasification involves subjecting coal tq intense heat and capturing 
fxhe resulting gaaea. Depending on the process used, the final gaa product ray 
have a relatively low' energy content, or may be a, ^synthetic natural gas" that 
is very pure and has the ^aoe high energy content as natural gas* 

. ■* * * 

The National Potroleu* Council expects bob. coal gasification plants to 
b. in operation by 1S£fjt but it does not appear poasible that there* will be 
enough to fill the projected gap between' the. found for natural* gas- and -th« ' 
doaeatiq availability. 

While aynthabic natural gas would not present the pollution probleaa of 
coal whan it is burned, the gasification procees presents its own pollution 
probl*M . It is, however, easier to reaoT. the pollutants froa coal during its 
gasification than, try to renore the* froa the saoke as the coal is burned. * 



Axpajor envirccaental concern witj^coal salification is that involved 
in getting the coal out of the ground. Treaeodoua amounts of coal* would be 
s requijred-aboMt 605 tona an hour for each plait. Much of the coal would pro- 
bably be atrip ninetl from large .wtatera coal deposit*. With<tat ^reclamation, 

. which, wofcld ultiaately add to t,he coat of tfie gaa produced, largo area* of 
^western wilderneaa lands could be devastated • 

Another major problem for .coal gaaification ia water availabilit/. Plants^ 
will require a great deal of watery and-ioce of this w^ter will be loat by 
evaporation. Unfortunately, the western areaa where the tqpst proaiairig coal 
depoaita occur have limited water auppliea. A recent National Acadeny of 
Sciencea report concluded thajfe^enough water ia Available for mining and land* 
.reclamation at moat potential coal mining sites, but not for large-scale con- _ 
voraion to other energy torn* at the western J.ocation$. ^ 

Thermal pollution ia alao a problen in coal gasification. > 

Coal, could alao.be liquified and used as a aubatitute for oil. Techniquea 
to accoopliah th£a are now being studied, but ar^ not aa Car alon$ aa gaaifica- 
tion techniquea. The onyiconoental xonaiderationS for liquified coal are gen- 
erally the aaae 3a for coal gaaification, except that water re<juireoenta will 
probably be even greater. . 

Oil Shale 

<■ J - • 

Oil shale ia a finely textured rock that contains a tarlike material called 
kerogen. When melted, kerogen gives off vapors that can be converted to shale 
oil. This ahale oil can then be refined into oi^ gasoline, and other petro- 
leua products.' Oil ahaffe depoaita are located primarily in Colorado, Utah, and 
Wyoming. Theae deposits are eatiaated to contain the equivalent of several tinea 
the>+ecoverable oil in the United Statea. ^ m 

,* / 
There are two general wayis of recovering ahale oil v The one that has al- 
ready been dez*ona£*ated ia above-ground retorting, where the ahale ia collected 
and heated, diatiYling the vapors to , produce the ahale oil. The other pboceoa, 
which ia being. studied, ia in-aitu retorting. * This involvea breaking up the 
ahale underground by hydraulic prepat^ or some type of explosion. Then air 
or gaa would be introduced underground to support coabuation . 'Socae of the 
ahale oilj would be burned in place to provide t*he heat to liquify ©ore, of the 
ahale oil i so it can be puaped from the ground. This in-aitu retorting baa *any 
unresolved problems, control of the explosion and underground fire 'are aaong the 
largest. But it* m> being atudied because above-ground retorting haa two tre- 

^©endoua drawback*, ''One ia the atrip mining that" an above-ground operation would 
entail. But an even greater probiea ia the diapoaal of.waatej?. Even high-grade 
ah^le ia about $7 percent rock or inert material r and thfeae wastea awell up to 

• aliDoat twipe theStolurie of the original ahale. Nothing will grow on theae 
wastes without larg^ amounts ^of fbrtili^er and watering. 

Shale development* would require enOrooua quantities of water in areaa wher* 
t^e water ia ainply not available. 

. ThotMj problems make anything oor« than tokan ahale "oil production unllkaly 
through 19^5. . . ^ • . 
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THINK ABOUT IT 

1. What, are some reasons why petroleum became our chief energy resource? 

2. What are some problems that might result frum our dependence on foreign, oil? 

3. Describe some of the problems associated with mining and^ burning coal to 
produce electricity. „ # . ■ 

4. What benefits does coal ha\e ^s a fuel »to power our electrical generating 
plants?. m 1 A 

5.. Fljuidi zed-Bed combustion of coal, cbat / gasificati6n and liquifaction, and 
oil shale are three* technologies being considered to help supply our energy 
needs. Which of these technologies do you feel may be th£ most. promising? 
Why? N 

Nucle&r Processes --Fission tors 



For many years we have used ntfclear reactors as„a heat source -for produc- 

ing steam to drive electrical generators. Nuclear energy* preseiftly makes only a 

small contribution- -less ,than 10% — to our total electrical energy. Our nuclbar 

« 

electrical power plants are all based on the light water fission reactor. This 

type of reactor used uranium 2J5S (U^ 5 ) as its fuel source. But, the world's 
235* 

reserves of U arc limited," and this fuel source may also become scarce in the 
near future. 

« • 

* * * 

The nuclear plants that are presently operating in .the United States have, 
for the most part, been- relatively safe in operation, and produce minimal pro- 
blems of aif and frater (thermal), pollution. Onfe of the most serious problems 
Vtith nuclear plants is in the safe disposal and/or storage of the highly radio- 

active waste materials tliat \are produced.. These waste materials must be kept 

\ 

strictly isolated from the environment for long periods of time--some up to 

i * *' * 

thousands of year;>. As of yet, a satisfactory (safe) ^oftition for radioactive 

waste disposal has not bt^en found. *Most people do not wanV radioactive waste 
* - 

dumps located w f ithin their states. Uould you 9 * - 

If the utility industry relies onlj on light v^ter reactors, the exhaustion 
of uranium reserves is not too many yeArs ;n the future. Th£ advanced nuclear 
ieactor which \*ould soke this Supply problem is called the breeder reactor. 
Of many types of breeders proposed, the most promising has been thought to be 
the Liquid netal* fa*t' breeder jeactfcr (LMFBR) . Such a reactor is significantly, 
different from today* s light water reactors. It is cooled with liquid sodium 
instead of with water. It is called a fact reactor because it does not'u&o a 
moderator to slow down peutrons, Ahd finally, it actually produces (breeds) 
additi&nal fuel as it makes heat for electricity. 




The breeder reactor would use a mixture of uranium and plutonium for fuel. . 
The plutonium can be fissioned, and in the process, neutrons strike the nuclei 
of the uranium and produce more fissionable material, including Plutonium. 

^ The LHFBR bam the potential of being more efficient than light water, 
rectors because of the properties of the sodium coolant. Thus less waste ne*t 

would be produced. C 
/ 

' Breeder reactors would also reduce *the escape of radiation into air and 
water The reactor core would essentially be a sealed system, and even the 
£aH amountT^adloactive fission products now released by light water reactors 
would be trapped in the core. 

* . 

There arm problems with breeder reactors, however. Some are due to the 
nature of the sodium coolant. Sodium is- a highly chemically reactive metal 
that will burn if it is exposed to either water or air. further, it is a solid 
at room temperature and retires .an elaborate beating system to assure that 
it will remain liquid throughout the coolant system. Sodium is not transparent, 
which would complicate refueling and maintenance. The sodium coolant would also 
become intensely radioactive. t ^ 

Some people believe that an accidental power surge* in an LHFBH cpuld lead- 
to an uncontrolled chain reaction, which could explode the reactor .and release 
dangerous amount* of radiation. Others knowledgeable in this area say such an 
explosion is strictly impoasTote., 

* The' major, controversy exists over the ptutoniua produced by the breeder 
reactor. Plutonium can be fashioned, into nuclear weapons, . . - 

Plutonium is also ex- 

treaely poisonous, and* it is a radioactive substance with a very long half - 
lifT Thus it must -be handled and stored under very carefully controlled condi- 
tions, and wilL remain radioactive for thousands of years. It ^«jld be noted 
that plflWua Has been transported 'and stored for years as part of the nation s 
nuclear weapons program, so the problem is not unique to the breeder reactor. 
Proponents also contend .that light water reactors and breeder reactors caa work 
in elementary fashion by recycling waste plutonium from light water reactors 
into fuel forl>reeder reactors. The quantity of available plutonium cap then 
always be adapted- to demand, so that there would never be a stockpile of 

Plutonium It has been* estimated that the stored oiranium-238 left over from 
oroduciS fuel enricned in uraniun-235 for light water reactor* and weapons 
l^fac^ if converted to plutonium in a breeder reactor, would make available 
to uo energy equivalent to all our known coapreservea. ^ 

Demonstration breeder reactors are operating-in th* Soviet Union and France 
*»a-JZ »nrt«r construction or planned in West Ceraany and Japan. The U.S. de- 

SS5S wteaw ass: -s.«-v 
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In the Rrociss of nuclear fusion, two light nuclei are forced together under 
extremely high teoperatures and pressures to form a heavier nucleus , and a small 
amount of their mass is converted iftfco a tremendous amount t>f energy ^ The fusion 
reaction for electrical power production will ptobably use forms of hydrogen 
called deuterium and tritium to make a single helium nucleus and $. neutron. 

Scientists have been working for 30 years to control fusion as a power 
sojirce. The major part of their effort hap been spent in trying £o creite^ -> 
magnetic "bottle" to hold the thin, hot, ionized gaa of hydrogen atops, called a 
plasma, needed for fusion! A solid container cannot be used because the slightest 
contact would destroy the plasma, in addition, no material could remain intact at 
the temperature needed to achieve fusion. But because the plasma consists of 
particles vlth electrical chargps/it can be contained wittfin a magnetic fiald 
of the proper shape. 

1 No one has yet been able to mate such a confinement field that will 'hold 
togither oven for th? fraction of a second needed to achieve fusion. In the A 
1960' a, some physicists said 4 that fusion power appeared impossible because of 
the baaic laws of science. But today, it appears that success ia possible, al- 
though many engineering problems remain to be solved. 

/ ^ . 

The most promising magnetic confinement approach seems to be the tokomak, 
a doughnut-shaped device orfginally developed by the §oviets (who hare freely 
shared peaceful flision information) and l*t%r refined by the the United States. ' 
Other approaches ar* the theta pinch concept,* which fcs^s brief, powerful, pulses 
of energy to squeeze a tube of plasma into the fusion range; antf the magnetic 
mirror concept, which contains the plasma between "walls" of magnetic fields. 

A race is now on to see which of these three concepts (each of which has its 
variations and refinements) will be the most effective— with the possibility * 
that elements of any of the tree *aay be combined in a working fusion poser reactor. 
A progression of experiments in' the U. £. and othefr countries could lead to oper- 
ation of c&caoercial scale fusion power plants in the 1990*3, with fusion making 
a significant contribution to the overall energy Supply in the first decades of * 
the 21 century. 

l^je hope for bettering this timetable t is the concept of^inertial confinment 
off plasma. In this pieoce^s, the powerful, concentrated energy of lasers would be 
u^ed. thus this process i$ often called laser fusion. *• 

These timetables for development of fusion power aasuae a relative moderate- 
level of government spending. A large increase in spending migh't sp£ed conoercial 
use of fusion power. But it must ,be remembered that physicists- working on fusion 
power are roughly in' the situation of scientists working on fission in early 
1942:J*^ey believe that their concept will Work, but have not yet proved it by 
experiment. Considering the engineering problems of building a fusion reactor 
once fchb concept ia proved, it seems safe to say that fusion powar under the best 
Qf circumatbnoes will toot make an appreciable contribution to the nation's energy 
supply ,until the 21st century, unless the most optimistic pnvlictiona turn out 
to be true. * * 
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THINK A-30UT IT I - ' \ 

■ • 

1. The type of nuclear rfcictor* that w* aio presently using in our nuclear 
power plants is the , . 

2. Light .-water fission reactors use _^ as a fuel source. 

3,. One of the biggest problems associated with our nuclear % a;eacJors * 
is in finding a safe aethod to store and/or dispose of * 

b 9 Some' of the radioactive waste naterials nust be kept strictly iso-r 
lafced fro^i 'the enviroanent for , • 

5. Another type of nuclear reactor that is urvder study and being y 
developed in other countries is the • 

6. The liquid netal^fas,t> breeder reactor uses _as<a coolant 

instead of water, • - * '1-jrJ;'- ' 

7. Sodiun is a highly chenlcally reactive ne^al that wilt burn- J.f it 
is exposed to . 

8/ The breeder reactor produces £ which c&n be * ■ 

fashioned Into nuclear weapons, . 

9. Scientists have been working for 30 years to control _J as 

a power source, m • . 

10. Xo one has yet been abte to nake & £ ^ that will 

hold together even for a fraction of a Second needed to achieve fusion. 

breeder reactor r , fusion > * 

plutoniun water or air t m 

lignt vatej; fusion reactor liquid sodiun / , 

confineneat fluid * radioactive nuclear vast^^ % 

Uranium " thousands of yeais 

/ • * 



G20THSRMAL ENERGX * ' \^ * 

Geotheraal energy ia the natural heat ofj the earth. This brat ^an be J**>P*<* . 
by drilling Into the earth, and can be turned into usable energy by running tjurbin<r 



to getferate electricity. 



At present* the only large-scale geotheraal powr generation cocaplex in the - 
♦country ia the Geyeera field in California, wty>ae electrical output ia 502 aega- 
watts. . The only geotheraal- facility of comparable aize ia in Italy, and there are 
aaallet^auch planta in other parto of Italy and in Japan. 

♦These' facilitiea uae a rare natural phencxaenon galled *dry stea*." Thia la' 
produced wb4n hot 'water boils in an underground reservoir. Spue of the reaultiii^ 
ateaa dondenaea on the surrounding rock,, and the reat reaches the surface . Dry 
ateaa W be uaed in a. turbine witbottt* the need for a boiler. There ar» probleae 
with- d^ateaa~*aong* thea the pollution created when jiinerala such as sulfur are 
relea^d with the ateaa. But thia form *>f geotheraal energy ia the noat easily 
usable, and unfortunately the least available. * 

"Wet ateaa" ia created when underground water is heated by a unrounding rock 
to the boiling point, t*ut reaaina liquid because of high underground pressure^ 
Thia water flowa to the aurface xben wella are drilled in the right places, in a 
mixture that ia 10 to 20 percent ateaa and the reat hot water*. A well-known ejx- 4 
maple is the geyaera at Yellowstone National Park* Power production, ia complicated 
with wet ateaa becauee the*fctean ouat fir at be aeparated froo the hot water before 
it can be uaed -to- run a turbine. 

Wet ateaa now ia being uaed to generate* electricity, in New Zealand, where 
tb" ateaa is used directly to* turn a generator, and in Moxico, where the hot 
water is used to heat isobutane (a liquid with a lower boiling point than water) 
which turns the generator 1 A number pf wet ateaa .reservoirs hate ***** identified 
in the United States; chiefly in the western part of the country. The effort to 
tap these resources is dn its earliest stage. 

» * 
A thi/d fona of geotheraal energy is "geopreasurired systems , ■ reservoirs of 
water "trapped f$r underground at bi£h pressures, uaually nixed with natural gas* 
Petroleua exploration haa diacovered a number of auch reservoir* in a belt run- 
ning 750 nilea along the -Gulf Coaat. There ia hope for quick ccwaercial use of 
these reaervoira f bttt there la a la^k of knowledge about thea, especially insofar 
as bow long the hfgh preaeures will laat. Thus *here could be reluctance to lb- 
vest large aaoUnta of aoney in the deep drilling needed to reach the geopreaaurixed 
systeas. • <r h 
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The fourth and moat common forta of geot hernial energy 13 hot,* t dry rock, which 
is found near, the surface in large areas of the world, includmg,a substantial por- 
tion of Jthe western part of . the U. $. The potential energy of the western states 1 
hot rock areas is very large, but use of this energy depends on both an increase in 
knowledge about this resotirce and major advances in technology. Tp tap thes£ re- 
sources, it is proposed to drill a hole .deep into the rock formations, fracture the 
rock either by explosives or hydraulically , pump water down and ulthdraw t^e heated 
water through another hole, extracting the heat to generate electricity. .The essen- 
tials of this technique are conanonly used in oil drilling technology, but their 
application* to hot ro<^ systems is still in the experimental stages. Energy produc- 
tion from the normal heeft gradient of the earth would require a najor advance ovfer 
the technology needed tp tap hot^ ro^Ic resources. * % 

* V - '* 

Th* speed with which geothermal resources are brought into«use obviously depends 
on a number of economic and technical factors. The best estimate A 3 that the nation's 
geothenaal resources will be supplying only a small part of the country's energy needs 
by; the year 200O. »* 

J 

SOU!* ENERGY : - 

* 

i 

Most of the earth's energy comes from the sun. Jtoat is needed now is a way of 
harnesaing solar energy other than the method of first allowing solar energy to pro- 
duce organic naterial and' then having the organic material turn into fossil fuels 
by -geological activity. ' 

The potential 'of solar energy seems alpo3t unlimited. A solar energy panel ef 
the National Science Foundation and the National Aeronautics* and Spacfc Administra- 
tion estimated that all the electric needs of £he U. S. in 1969 could h^ve been met 
by converting 10 percent of the energy received by just 0.14 percent of the U. S> 
land area into electricity. But solar energy is a diffuse/ low-temparature heat 
source, an^ 4 it nust be transforne.d into a more concentrated, hotter form ffcr practi- 
cal use. 

SCLAR' HEATING AND COOLING * , « 

There are a number of buildings In the U. S. u3ing solar energy for heat. 
ERDA T s forecasts are for as many as 2,000 residential units and 400 commercial units 
using solar energy either through private research funds or by purchase of some of 
tne coraercial solar energy heating units now on * the market. 

i It is possible fof a solan heating unit to serve as a supplement .to a convention- 
al heating system, ^althopgh large areas of thp United states have enoogh sunlight for 
the solar unit to .serva as the main source of heat, with a conventional system a3 
backup. iSuch a 39lar unit would have a collector, facing soifth for maximum aolar 
exposure, wilh an area of to 600 square feet* The collector, surfaced with glaas 
hr plastic?' traps energy through tfie ''greenhouse effe&f" — allowing short wave length 
solar energy tq 'enter, and retaining longer wave length infrared energy. The trapped 
energy hearths an Absorbing surface and is transferred to a fluid, usually water, to be 
stored- and .used .to heat the house* While energy can be stored for as long as three 
bays, a conventional heating system is usually required as a supple&dnt, since the 
Ifeast' sunshine seems to be In e^as needing the most heat. " ■ 

^ular cooling is a [tore complex technical problem, » since it requires higher * 



ta n p«r.tur« to «« aoXar energy to run t^V 

in J given area and the amount of solar energy arriving in that area. 

Use of solar energy for heating and cooling depend, not* «ch ontjcjnl^ 
advances-working solar energy heater J ^j. been used for d cade ^ ^ ^ 
off the worW-but on a resolution of the J™^* 0 ™ 1 ^ U? S. housing industry, 
conventional technology into a market as 'rented as the u. > Mbout 
Studies by NSF show that two-thirds of all building are der of Young . 

A0\million buildings by the year 2000 One expert, Charles Alex 
atiwn State University, estimates that ^^^J^SSIL estimate, made by a 

the burden off other scarce energy supplies. 

' « ■ 

|olar Electricity Generation 

' * . Mnw ,Q n , P -. n t or more of incident sunlight 

Solar cells capable of converting 9 P™jV" ™\ l3 l0 0 times the price 
directly to electricity are now available, but ^^st^s ^ ^ 

per kilbwaV: of conventional generating plants. An ^or™ » electricity for 
generating systems practical is th % d ^i°^ n \^ u ^^ y o f sys°eS haVe been pro- 
use during times when the sun is ~' ^Siilitiw already In use with convention 

&rrr r c« 

ness has not been proved in practice. 

K.-s-wir ass ssrtfsffl 

to be operational before 1990. 

. a proposal to orbit a g^tarrg of solar ^J-^.^f ^trJSty 

orbit would keep " •^• h ^i^ < ^ Ssr S rowaves., Such a station would 
from this array would be beamed back to earth °y expec tod to become a 

be orbited with the use of the space shuttle. " 
reality until sose time in the 21st century. 

• Th4 concept or Outiains • J^^/Er^.^*^ 

ir.„, but . mortar of practtca 1 ^TtS. U. S". '«uM "oulr. 
l0 M tl»Ud ttotaueh a Plant to 'JJJ^^'Sout half to. alxe of U».l.land 

capacity by 2020 

/ 

Vind Power - ( ' 

Wind powe^come under the heading of v solar energy, since the w^ds are sun- 
driven atooapheric aystenk. / • , ^ 



Windmills which were previously used in this country were made obsolete -by 
electrification, but the concept has lived on. Scientists have identified a number*" 
of areas in the U. S. where the winds seem suitable for large-scale power produc- 
tion. Although wind power requires large initial capital costs, there are no fuel 
cost* and no pollution. However, objections on esthetic grounds to putting hiwe 
windmills on large tracts of unspoiled land may, be a problem.. „ 

U1C1 NSF 13 3budyln 6 the suitability of wind power at a number of sites. NSF and 
NASA are cooperating in production of a 100 kilowatt wind turbine with a 125-foot- 
diameter rotary blade on a 125 foot tower that will be tested at a NASA facility 
in Sandusky, Ohio. Experience with this unit will determine when and if the next 
step to larger units will be taken. The problem of energy storage comes up again 
with wind pcwer, since provision needs to be Bade for times when the wind is not 
blowing, i r r 



Thermal Gradient 



A more speculative proposal would use the difference in the temperature of 
surface water and deep-sea water to run huge generating statims. In the tropics, 
solar heat keeps surfaee, water at 80 degrees Faraheit or above, while water at a 
depth of 2,000 feet is between 35 and 38 degrees. Experimental plants that gen- 
erated electricity by utilizing this temperature gradient have been operated before, 
but ceased operation because of damage by waves and currents. 

ERDA has commissioned a number of studies on various aspects of solar sea- 
, power, but there are no estimates of when such systems^aight be atle to make a 
meaningful contribution to national energy needs. 
• 

Tidal Power I 

Tidal power is another use of solar energy. A small plant in France has 
been in operation since 1965, but progress elsewhere has been almost nonexistent. ■ 
A proposal to build such a plant in Haine has been debated for vears, but has not 
proven to be economically feasible. With a limited number of ?ites suitable for 
tidal power generation, and the huge investments necessary to build such facili- 
ties, the concept does not seen to be competitive with other energy sources. 

Bloconversion 

/ 

Bloconversion implies converting 6rganic materials to fuels or directly to 
energy. . ' 

, A familiar form of bloconversion involves the use 0 f wood a3 a fuel. In 
this era of high fuel costs, more and more people are choosing to supplement {or 
even replace) their home heaters with wood-burning fireplaces t_nd stoves. From an 
industrial standpoint, however, trees currently have a higher value as a raw mater- 
ial for products than as a fuel. New techniques' are making possible the use of 
core and more of the forest products as a raw material for items such aa chipboard 
and particle board. Thus wastes which would previously have been used as futfi by 
the forestry industry are now being turned into products. Reseachara are contin- 
uing to study methods of using wood as a fuel on a wide scale.. Methods being* 
studied include direct burning of wood, and using wood as a source of gaseous or 
liquid fuels 0 r- as a raw material for organic chemicals. Proposals exist for 



Uenergy plantations" to grow short rotation tree crops or other plants to be 
used as fuel. k 

PWOLYSIS OP SOLID WASTE * * * 

This process involves burning of solid waste in an oxygen-free ataoophore 
to produce oil and gaseous products Such wastes could include manure, gar- » 
bage, paper, logging residue, some industrial waste, and sewage.^ * 

k najor difficulty with this method is that the waste material tends to 
■ be acatSred in sa.ll aaounta at rarious sites, and it would be enormously 
expensive to gather if at a location where it could be burned. 

THINK ABOUT IT 1 
* 

(True-False) h t 

Geotnernal 

1. Gesjrsexs field in Calif or^a. is the only large-scale 

geoihemal conplex in this country. 

/ f 

' s 2. Dry stean can be used in a turbine without the need 
'for solar. 



3, *et stean is created when underground water is heated 

\ . by surrounding rock to the boiling point but renains 

liquid because of high underground pressure, a 

> The best estimate is that the nation's geoEhermal 

resources will be supplying a najor part of the 
country* s energy needs by the year 2000. 

Solar 

5. Solar energy is a concentrated high-tenperature heat 

"source, 

* 6, A solar collector ^surfaced with glass or plastic traps 

energy through the "greenhouse effect". * ¥ 

J 7 t Solar cells rijpable of coriverting 19/ or nore of incident 

sunUghjb directly to electricity are now available, but ■ 

their cost is 100 tirr^3 the price per kilowatt of con- * 

conventional genera £in * plants. 

3. .iitr, wiod po^er, energy storage is never a problem, I 

Thernal Gradient r m V 

9 V It is cstiRatoi tiiat iy 1??0, -hu^e ocean thermal generating 

plants will be able to supply Uo with nearly 25w of our 
electrical energy needs* / \, 

Pyrolisl^ of Solid .«aste " ^ 

10, This process involves burning 3olld waste In an 

oxy^en^rich atmosphere. 



<Fho 1130 of any one of the follow i.i„, erier^y re^urces/ nay help to supply 
0,ur ea-itu requirements but nay at.ttle sa^Aine present us 

ireso 



thfl.3 pag'i are 



new 
?one of 



ptroblens to consider. In the lefthani 
these Issues. Soaa^re pr'obldnbjsoneiriro solution^. Hark each statement 
either "3" for solut^olT^rS^-J^^tobltiT a3 it afelates to^nqr^y Issues* 
Chect appropriate energy technology .to which t-a'ch/staterunt applies. The 
first one is done for you. 
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IF THIS ENERGY SOURCE 
IS USED, IT 



WOULD HELP SOLVE 
THE PROBLEM 0^ SOLID 
WASTE DISPOSAL. 



COULD POLLUTE WA- 
TER 



WOULD CONSERVE THE 
DWINDLING RESERVES 
OFlFOSSIL FUELS. 



COULD DAMAGE 
WILDLIFE OR THEIR 
HABITAT 



WOULD BE DIFFICULT 
TO Sf ORE AND TRANS- 
PORT 



WOUliO NOT POLLUTE 
THE ATMOSPHERE. 



would disrupt the 
naturauuse of land 
•surf/Ices 



WOULQNOTBEABLETO 
SUPPLY ENERGY ALL 
THE TIME. 



WOULD ^AVE TO WAIT 
UNTIL THE TECHNOL- 
OGY IS DEVELOPED 



/ WOULD USE LOTS OF 
WATER TQ PROCESS. 



WILL DEfil 
NEED FOR 



EASE THE 
ILIMPORTS 



Will mak 

AMOUNTS 
MATERIAL 



LARGE 
DF WASTE 



will make use of this 
country's most 
abundantIfossil 

FUEL 



SOLAR 





VY1N0 




GEO* 
THERMAL 




COAL 
GASI 



COAL 
FACTK>H 



PYftOL 
YSlS 
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WHERE DO WE GO FROM HERE? , 

Today's energy aourceo cam into wide uoe bdcauae they were relieve ly 
cheap i. abundantf and efficient. The attractiveness of any of these alternate 
energy sources will increase if the sources we are now using continue to become 
.expensive and scarce. It seems that no promising source of energy, however 
unconventional it feay be, should be neglected by a natiob and a world that la 
ao dependent on a supply of energy and so unsure of the length of tim that 
supply will last. ^ 

Basically, there are two pa^hs that we may follow as we strive 
to f ir|d ways in which we can meet our energy needs for the future. 
One path is often described a3 the "hard paih" and the* other is the 
"soft path". Consider sone of the important characteristics of these 
alternatives, * * - 

Hard Path 

f 1. High degree of advanced technology 

2, Large technical staff for planning and development. 

3. Long planning and developmental period 
■ Large amount of capital investment required 

5. Cost and tine involved in developing the technology are almost 
impossible to predict 

Soft Path ' , 

1,. Rely on energy incc^ejto meet energy budget 

2, Diverse — energy supply nade up of contributions fron nany sources 

3. Flexible and relatively low developnental costs 

h t Easy to understand 1 ^ 

5. Hatched in scale and in geography 

6, Hatched in energy quality to end-use needs 

> 

whether we follow the hard path* the 30ft path, or soae co&ibina- 
tion of the two, there are soae' very important tasks ahead of us. Some 
of these, nay boHLefined as follows: » x 

* l t Shift to new sources of energy 

- 2* Reduce per capita consumption of energy * m * 

3. Emphasize renewable energy sources 
*K Change our lifestyles 

5, Effectively roanage and conserve the energy .that we ha^ve 

6, Improve agriculture nethods to be less energy intensive 

7, Rebuild our railroad system 

5. * Dece*ntralise energy use 
* • * 

fne way*; in whlc i *o use en*r w y undoubtedly will nave to change 
in tiO r^ar futirc?. On a daily basic 'ths United States, vlth a £bpula- 
tion tnat Is only around 6,i of the uoild*3 «popalatiort,-» consumes nearly 
33 5 of t,»e worlds energy resources. As fossil fuels becone more scarce 
K is ipparortf that we will no lon^r be able to do th^. !*hat part 
v.111 'jO i chooso to put tte YD'J in energy use? 
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* TjKft A30UT ir l X. • 

1. ] Make two cola-ins on your paper. Label one Hiird Path ay^i the other 
' Soft Path , Now take thy following li>t and put each I tea in the colunn 
where yoa feel^it talonjo. 

Fluidized combustion of coal , * % 

Goal gassification and liquifaction 
Gil shale 

Nuclear light water reactors i 
Nuclear breeder reactors' . 
Nuclear fusion reactor's * 
Goothernal energy , 
Solar Heating 
Solar Cooling ? 

Solar electricity generation ■ ^ 

Vind power * * 

Ccean thern^3^n&r^y 

Tidal pdwtfr ' 

3ioconversion ^ 

Caulking windows 

Insulating buildings ^properly v 

Adjusting thermostats to 6H r\ in the winter and 75 ?. in tie sunnor 
ftrning off the water while you brush your, taetn 
Using a dnafl fueX efficient car ' 
ilood stove or fireplace 
'Observing the 55 nph speed linit 
Car pooling i 
Insulation blanket on water heated 
Setting ths watet heater' at 120 ?. , 
Managing your own uae of energy wisely m 

* * ■ » 

2. Discuss what you think is the> best way for the United States .to meet 
its energy needs in the future, ^ v 
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Computations about The Sources apd 'Conservation v of Energy. Tallahas- 
see, Florida: Florida Office of Environmental Education* 
v — Table of Energy Conversion Numbers, p., 6l . 
--Glossary, p. $6 ' 
# ' — Sample problems* Energy for Moving Things - , . J 

Energy for Heat and* Light » 
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f a ^ Our Ehergy Resources 
— goodf Reference for ••how' to do" problems 



* Calendar of Issues- -Energy and the WafrflWe Live- , Washington, D.C. i 
/ American Association of Communit^-%^ Junior Colleges, 1980, m 

. * • ---Up-to-date inf draatjL'on on -energy. 

^Economies' of Pollution— Economic Topic Series, 19-69-1970 * New Yorki 
^Sloint Council of [ Economic Education, 1 1970. 1 ; 

. i" — excellant diagram indicating materials flow, p. '15 

• ■ • V 

. Energy and M.v Environment 7-9' Teacher 1 s -Guide, Tallahassee, 
Florida.: Governor 1 s- Energy Off icefc 1979'- > ^ / . 

' \ '--Energy Facts 1?78* p*'!**) * ^ 

* Energy Quickie^, p/ „ " \ * \ • ' 

1 • * '--Florida' Energy "Profiles, p.* 139 > 

• . —Glossary, p. 129 ' f 

Energy' Dilemma- An Overview of U»S* Energy Problems and Issues > 
.♦✓iteague^ of Woiften Voters i 1977** ■ > * / 

. \T --a phamphlet concerned wijbh political, social, 

& * . • and economic issues associated with -energy 
, ■ -^good objective presentation 

Energy Education Program* Lee County Schdols , Tallahassee, Florida: 

■State Energy-Office/ 1977* ^~ . . . " > . 

— excellant resource materials with" emphasis on Florida 
-rstudenw can research facts to build up their* 
1 ' presentation * * - . . 

Energy History of the U.S. from 1776 to 19?6 --Wall Chart and Manual 
by SD/GPO. Washington, D.C.i Goverrynent Printing Office, 1976. 
*• / --excellant* wall chart m v ^ 

Factsheets (1-7.' 9-llf 16. 19) by the National Science Teacher* s 
Association... Washington, D.C,t Department of Energy 
• / - ■ — excellant^ for alternative' energy gources 

- / * 
la£ Mileage Guide, 1980 . 



Gas Mileage Guide, 1980 . Oak Ridge, Tennessee: Department of 

The Nation. 



Energy, 1980. 



Grifcgory, George Peter % * Environmental Concerns t . 
* Atlanta* H^rcourt, Brace JoVanovich, Inc.., 1977* 

■ --.many chapters deal with energy problems 
^ * ' --an excellant source took of energy information 



' Houston, -C&Vid R. Understandin g The Game of th environment. 
/ ' wlshington, D.Co United States. Department of Agriculture 

• - . ' F6rest Service, 1979* - ^ m% _ „ « n 
' V . '-Section III. The Rules of -The Game p. 3$. 

. Energy Fliow gules of the Game 39 

r , , Material* Cycling Rules of the Game 53 

' Some Important Biogeochemical Cycles 57 
Jf. > ^ ' . , -Section V. Fouls' and Penalties ' 

Some People Fduls s 

' / ' Manipulation- of Ecosystems 109 

' ' - Depletion of Finite Resources 117 

. . . ' •"■ Pollution , 

Some Cycles Run Amuck - . Iff 

Messing Up the Plow of Energy 1^1 

—Section VI. Improving the Game 146 

Abiding by the'-RulesT JJJ7 

• . ' Energy- j k ' % J5J 

(• ' *t -Material Cycling - . }o\ 

Careful Manipulation of Ecosystems , 15* , 

' LaHartl • David E, Solar '80s . Tallahassee, Florida! Governor's . 
Energy Office, 1980, ^ di ~ cover the - relationshi p between 

0 . % • ( . the movement of air' and the energy it 

produces , # .* . 

—Activity 13: To discover the relationship between 
' ' * the sun's energy and its use for power, 

—Bibliography and Projects ar£ .exsellant 

\ McCombs .Lawrence tf . and Nicholas Rosa , . What *s Ecology? , Reading , 
Massachusetts. Addison-Wesley Publishing Company, 1978. 

--Chapter. 13, An Ecological Viewpoint, p. 219.. 
— ' * —a good summary of key ideas 

The Mother Ear ** News' Handbook of Homemade Power by_the staff of 
The Mother Earth News. Beltsville, Maryland; National Solar 

EdUC ?!excenS i maierial for alternative energy sources 
' - ' tl 13^teP lL V can tap - ri s ht now / - 

^ N n .+ n rf'' Thomas tf^MUKar E nergy Fxperiments— for High School and 
M ° ^?le g e sKLag ^UsvllK, Maryland: Natio nal Solar Energy 

' Education Campaign, 1977* '■" .' . i, Qtse , „ +v \« ' 

. --contains- 18 experiments and 8 classroom type 

activities . ■ . 

Swe^ey, Robert E. , Wironmental Concerns. The World. Atlanta, 

'Georgia: HarcOurt Brace Jovanovicn, Inc. 19 ft* 
Georgia, itar^ ^ ( ^q.^i) discusses the question of 

■technology and/or exploring alternatives as the 
solutions to th* energy crisis 
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Teachers ^Envir omental. Resource tlniti The Automobile , Brevard 
" County Schools. . * > ' 

— P f 19 1 interesting quote from Keryieth Cantor which 
could be usfd by students opposing the use of the 

« automobile 1 1 * 

Teachers Environmental Resource Unit: Energy and Power , Brevard 
County Schools, 

— p. 5» Energy and the American Family - 

— discusses average famijy- consumption relative to 

,Fl0£id|l 

Tips for Energy Savers, Washington, D.C* Department * of Energy, - 
1978, 

/ 

FILMS i 

Individual County Public Schools hav*1nany good films on energy 
and the environment, THe Secondary Science Teacher r s Handbook 
has a complete listing of these films, 

F£ee loaji films are also available at the regional Energy Informa- 
tion Centers, . Three^good films, that may be obtained from these 
centers are listed below i 

* • 
Toast , Earth Chronicles,' 15 rainil /VJ , 

Energy; kffss is More tt Churchill Films,-/* 18 min. 

Energy Source's of the Euture , McGraw Hill Films, , 15 fc ,roiiit . 

/ gfierfly m Perspective , Address given in sequence of activities « 
' 28 min. 
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EFFICIENT USE DF THE AOTpMDBIES 



GRADE LEVELS: 10, 11, 12 



Don HDStetler 

\ > 



OBJECTIVES: . . * 

1. Demonstrate 7 the effects of the following factors iri'the efficient 
operation of , the automobile. The" factors are: 

<. A. Starting and breaking habits.. 
8. Use o£ Air Conditioning. • 
C. „ Cruising speed* 

V -D. Tirjet Inflation^ . * * * A ^ . \ 

2. 'Determine the rciL^s per gallon for variations in each of these factors* 
4 3* . Develop itore effifayent driving techniques. 

* 'Running On,Qrpty" is an, excellent, 35 rm film that is available on these 
topics: Order fran U.S. ^Department of Ehertjy Film Library, P.O. Bdx 62, 
Oak Rid^e, TN 37830. % 

SEQUENCE OF ACTIVITIES: ' • N 

Activity 1; The EffecJ^of Accelerating and Braking on Fuel Economy. 

The students are to divide into groups and each group is to drive over 
a prescribed course using/pre. of the follc&fing acceleration and braking 

- oqrrbinations * * 4 y„ 9 *tf 

1. \ "Jack Rabbit^' start £nd "Panic" stop. 

2. Moderately fas£ start and "E^nic" stop. 

3* t Slow start and "Panic" stop, ^ 

4. ' "Jack Rabbit*- start and Moderate stop. 

5. Moderately iast start and Moderate stop. 
Slow start and Moderate stop. 

7. "Jack Rabbit" start and slow" stop. t 4 ■ - 

'8. Moderately fast start and slow step. " * 
9. Slew Start and alcv steady step. 

The students are to dfekenmne the miles per , gallon for each of these ocm- 

- binations by filling .the gasoline tank before and after each journey arouiW 
the course. The miies^per gallon can then be determined by dividing the 
length of ' the course. in miles by£he amount of gasoline needed to refill 
the tank in gallons. s This procedure is to be repeated by the students dur- 
ing the following activities. + 

Activity 2 : The Effect^ of an Air conditioner on Fuel EConory at Various 
Higtvay Speeds . . f *• 

The students are to divide into two groups, one using the cars air condi- 
tioner and one using -only opefi windows to oopl the interior. Each group - 
i$ to traveX over the pjftscribed course at each of the following speeds: 
■ A. 20 miles per hpUr * 
B. , 30 miles per hour " 1 \ ' * 

C* 4$ miles per hour 
D. 50 miles per hCur 

At oonpletion of each circuit of the course the males per gallon is to be * 
determined for eacfr vehicle. Following the corpletion of the four circuits 

- of the course, the two groups wiil then switch methods of cooling the inter- 
ior, and repeat the above. The students then are to compare the fuel economy 

of air ccnditionjLng and open ^windows at each speed for each seperate vehicle. 

Mi. / 
%* , ' 
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They then can establish the speed; if anyl th^t air conditioning becomes c 
nore econcndcal than just opening the windows. ' . " " 

Activity 3t pte Effect f Crp£isi£g ^eed on Fuel Eoorary • 

This activity is unnecessary because.it was included in activity 2> If it , 
, is desired activity 2 k&vbe expanded upon by having the stucjents travel 
/^^round the course *n speeds ranging from 20 miles/hr to 55 naZes/hr varying 
thp speed each tun* around the course by 5 miles per hour. Then they oould t 
plot the ny-les ^per rallcn versus miles per hour on a chart and, determine 
the optiimn speed fpr fuel efficiency for each car. r , \ 

Activity 4: The Eflfect'Of Tire Inflation on Fuel Eoonctry. 

The* students are bp determine the .miles per gallon while ocnpleting the 
course under the following conditions: 

A. Inflating the vehicles^! res at the pressure reoocmiended by the manu- 
facturer. ■ "* ' \ , 

B. Undennf lating the tires, by two pounds of pressure. \ 

C. Urfderxnf^lating the tires by five pounds of pressure. I 

D. Ore nnf lating the tires by two pounds of pressure. ♦ 
fe. Oven nf lating the tires by five pounda/of pressure. \ 

Aft6r the miles per aallon has been determined for each inflation pressure, 
the optimum pressure for tihe best fuel mileage can be determined. 

TO BE D^SIOPEDs 

1. Intelligent j.udgement in using .the automobile as efficiently as possible. 

2. Braking and starting^ techniques to improve fpel efficiency. 
.3. Deteffiiihing miles per gallon. 

/ 4. Determining opturun efficiency or optumm mileage. 

5. Making and reading graphs to use in determining optumm efficiency. 

EVALUATION PROCEDURES: 

1- Construction of grapfes using given data. 

2. Computation of miles per gallon using given data and student reports on 
* the above activities. , 1 • 

* 3. A Drivers - Ed Contest similar to the 'Mobil Eooncny Runl 11 * — 

'The Efficient Use of the Automobile Ufcit'\can be used in Physical Science in 
v the ufiit on ifachines and engines aind in Earth Science in the section on petro- ' 
leun. This unit can be acoonplished in cooperation with the Drivers 1 Education 
, Department. The results of these activities are apt to expose several myths . 
For example the car is usually more efficient with the air conditioner on at 
speeds over 40 miles per gallon and moderately fast starts are more efficient 
than plow starts. ^ t ' 
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B1CMSSS: V REMVBIE ENERGY SOURCE. ' • 
trma Jarvis ^ 

GRADE 1E\EL. High^Khool (10 - 12) ecolog) , environmertal science, marine 
biology. - m 

f ' 4 * 

GENERAL OBJECTltES: 1. To uncerstand jargon corrected fcith biomass as an 
% ^ alternative energy source. 

2V To trace and identify energy flow through a biologi- 
cal system. r * 
3. To identify four major biomass sources and describe' . 
/the type oi energy produced and how this is done. 



KBY VOCteCLARY: 



primary 'productivity / 
food chain 
prqducer 
herbivore 
carnivorfe . ■ mm 
trcphic level 
aerobic 



byconversion 
biomass 

bicmass energy 
'omrivore 
scavenger 
decomposer 
anaerobic 



SEQUENCE OF ACTIVITIES: 1. Biomass ■ ls^made up of all the plants on oui 

. planet, H , 
* ^ * Biomass r Jargon ^ 

9 „ % Biomass Energy - is al} the energy released when 
plants are^eaten, burned or converted into fuel. 
Prirraiy productivity - is the rate at which biomass 
. • is "fixed" by photosynthesis per unit area per 
unit time. 

- Ffrod chain - is the passing of energy and nutrients 
from plants to animals, 

TropHc level - is t&e point at which energy ' ' 
* (chemical) has been transferred from one organism 
to anothei (each step .of the way) sometimes refer- 

# red to as a mdie* 

A Prodrceis - usually plants, that convert solar 

. energy into chemical energy. 

Herbivore - is a plant eater. . , 

Carnivore" - is a meat eater. 

Omnivore : is both a plant and meat eater. 

Decomposer - usually fungi or bacteria, that break 

down both plant § animal" tissue to basic elements 

to be recycled in living systems. 
, - Scavqngei - eats leftovers or newl> -.dead organisms. 

Biocon vers ion - djangmg energy trapped in plants 

* and animals into fuels or food readily available 

* I for hjptfrruse. \ * % 

2. Energy flow through a biological system (see figui^ m 
" # 1) 

* ACH\ ITY . Fiekl trip - margroves, salt marsh or wetlands. 

Sol?r energy, is changed b> plants intc useable chemical % ' 
energy. - . 

This> process is called photosynthesis*. 
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Itiien an organism eats a plant, for "fogd,\that energy is 
changed into heat , dsable nutriefits ^nd "energy by the process ' . 
we call respiration. This organism i$ referred to as an 
herbivore since he is a plant eat&r ojr Vegetarian. 

When the herbivore is 'eaten by another animal for food*, 
this energy transfer occurs <again. 

A flesh eater is known as a carnivore, and as a first 
level or first, order carnivore indicting its closeness in 
feeding to the herbivore. 

When this carnivore is e*atep'by another animal, the se- 
cond carnivore is referred to as. a Second level or second 
order carnivore, etc. 

This predator - prey relationship continues untite an 
animal with few, if any, predators, and it is known as a 
top carnivore. 

Scavengers are our .garbage collectors. They feed on both 
herbivores and carnivores -'riewly dead. 

Deconposers , made up of bacteria and fungi, recycle all 
nutrients trapped in all orgariisms. Without t)jfi(j dead otjfisw 
v isms Would not decay. 

3. Four major sources of biomass usable for alter- 
. native energy sources. .(Figure #2). 
ACTIVITY : Newspaper articles on* renewable biomass resources. _ 

Solid wastes - sewage, garbage, agricultural was te s £>^ 
Silviculture - tree farming. 
Aqua culture - algae, fish farming. 
Sea Farming - algae harvesting. -* 
ACTIVITY , Grow chodrella cultures. 

ACTIVITY ; Students may build an aerobic digestor and 'an anae- > 
w robic digestor, each producing a usable alternative 
energy. (Figure #3) . 
ACTIVITY: Decorated tree boxes in each classroom and offices - 



SKILLS. 1. Trace energy from solar to chemical through food chains in living 
systems. 

% 2. Identify biomass sources. 

- . 3. Identify bioconversion methods and alternative energies prodded. 



ACTIVITIES - Additional / B> ' 

T! Bui Id \ a model digestor 
Anaerobic model 

Aerobic model m . ' 

2. Collect magazine and newspaper jyjjtictes on renewable biomass resources. 

3. Collages on biomass energy sources. 

4. Decorated tree boxes in each classroom and office - collect paper. 

5. s Grow culture of chlorella to produce foocror energy. ■ ; 

6. j Qiart weight of papeV collected in Four vs. Energy Saved in Recycling. 

7. # Conppsting of vegetable wastes frop cafeteria or home. 

8. 4 EsjJfcriments to compare different grasses including native ones, as to rate 

of growth vs. total dry wejLg$£: \ , j • 
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9. Student's research ar.d design: projects^lrsmg experimental results .from 
previous hands - on activities. (Experiir.er\t5S^li|:e;rature ^earch). 

10. "Establish a cross-reference file 'on subject. 

11. Oral report -on an article'on biomass energy sources 



RESOURCES: 

• 1. u.s 



i 



The ISSiC Yearbook 



2. 

3. 

4. 
5, 
6. 
7. 
8. 

9. 



Department of Agriculture, Cutting Energy Costs : 
of Agriculture , U,S, Printing Ofiice, 1980- ; 
Chereirisinoff , Nicholas P., Paul N. Cheremisinoff ancf Fred Ellarbusch, 
Biomass : Applications, Technology § Production , Marcel Dekker, Inc. ,1980. 
Andersen, Russell E., Biological Paths to Self-Reliance i A Guide to 



Biological Solar Energy Conversion , Van Nostrand Pheinhold Conpany, 1979, 

rd, Ruth teger, World Energy "Purvey , 
The pio-Enefgy Council, Bio-Energy Cpuncil , Bio-Energy Council, 1978. 



,Siva 



Rockefeller Foundation, 1979. 



Fig. 



CLkHP 



Hayes, Denis;, Energy: The C^se For Conservation , Worldwatch Paper 4, 1976., 
Cortstans, Jacques, U terine Sources of Energy , Pergair-an Pfess, 1979. > 
Moo-^oung, Murray ancl Crahamef Farquhar, ivaste Treatment 5 Utilization : 
Theory $ Practice ,of Waste Managenent ; «Pergaman Press, ]979. ~~ ^ 

Considine, Douglas M. , Energy Technology Handbook , McCraw Hill Bodk 
Conpany, 

#3 Classroom Model: Digestor 
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Directions ; Using vegetable pastes (planjts) from the. cafeteria or home, set up 
an aerobic digestor which uses yeast and air to produce alcohol by fermentation 
and an anaerobic digestor using no air to produce methane gas. The aerobic digestor 
should be turned several times a day to circulate air. Fill only l/8th full with 
wastes and vent off^ga^es daHy. Let run for about 
the first day. 



a week* It nay be tested after 
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ENERGY LESSONS - SECONDARY SPECIAL EDUCATION . ^ 

> 

Qiristopher R. Crozier 

The following, lesson plans will provide the secondary BtH or 1MH studeffts 
with a b^asic understanding of todays energy problems* It Kill also incorporate 
reading, writing, and math activities related to energy* Each lesson will use 
2 to 3 hours' of class time and 30 minutes of homework time* 

Lessons to be taught: 
1* % What is Energy? 

2, * Energy Conservation* . 

3, Using the Suns Energy - Solar hot wat&r 
4* Using the Suns Energy - Passive design\ 
5* Using the 'Suns Energy Passive design \ 
6* Using the Suns Energy - Photo-electhc \ 



\ 

\ 



LESSON ONE: What is energy? , 

GRADE LEVEL: Secondary Special Education 

GENERAL OBJECTIVES. 1* The student will be able to define energy as the ability 

to do work* 

2\ The student will be able to'name the major energy sources* 
(mechanical, chemical, electrical, nuclear, heat, and 
light). ' V 

KEY VOCABULARY: Energy, mechanical energy, chemical energy, electrical, energy, 
nuclear' energy, heat energy, and li^ght energy. 

SEQUENCE OF ACTIVITIES: \ 
1. Classroom demonstration of toy electric cars. \ 

2* Trace the path of the electric energy used by the \toy car back to' its Ori- 
ginal source* (sun) \ " 
3* Ask the class for examples of other things that use energy and trace^Xheir 

ppwer back to their source* (exajrples - family cai\, light bulbs*,' range, etc*) 
4. Identify big energy spenders and small energy srend&rs* m \ 
5r Have each -student keep a list of Enerwords 1 used during the lesson. 
6. Identify instances of energy waste. \ 

Compare erfergy use by the class with a class of fifty years ago* 
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8, Take an e 



an hour l^ter and determine the amount of energy used\by the school each 



hour 
9, Determine 



ectric meter reading on the school electrid meter, read it again 



the cost of energy to the school for each hour* 
10* Homework j Ask each student to make a list of all the v^ays his or her family 

uses energy and ask them to identify the types used* \ 
11, FUm - Enfergy - A Family A lkum #518. (free loan) DOE TIC Film Library, <P,0* 
Box 62, Oak Ridge, TN 37830, \ 

SKILLS -TO BE DEVEipPH): 1. Enewords' vocabulary, writing 
V 2* Reading an* electric meter 

^* Subtraction and multiplication in figuring kw's 
used by school and cost, 

EVALUATION PROCEDURE- Oral or written evaluation depending on particular student. 

1* Khat is energy? 

2, Name several different forms of energy* 

in ■ I2i*. • • ' 



^LESSON TIVO: Energy Conservation 



GRADE LEVEL:- Secondary Special Education 

GENERAL OBJECTIVES. 1. The student will be able t to name several different 

ways by itfhich energy is Being wasted dfi the community. 

KEY VOCABULARY: heat lost, insulation, conservation, wasted energy. 

SEQUENCE OF ACTIVITIES: t ' . 

1. Take the class, on a survey tour of the school' to find examples of energy 
bei^g lost or saved. 

2. Ask each student to make a list of the exarcple found. 

3. Disct^s with the class their finding. 

4. Have each student add to his Enerword list". 

5. Discuss ways m which energy ift the school could'be ^aved. (Insulation, 
thermostat settings, hot water heater settings, etc.) 

6. Take the class outside the schoo£ and look for, more exarrples of energy 
being lost or wasted." (exarrples, large' cars m the parking lot, shade trees, 
for the building, passive solar'design of building etc.) 

7. Have each student keep a list of these. 

8. Homework - have each student survey his or her honje and make a list of, 
.ways energy is being wasted or saved/ 

9. Film - Energy Proofing Your Worn #54?, DOE TIC Library, P.O. Box 62, Oak 
Ridge* TN 378^0. (free loan - 10 minutes) / * 

SKILLS TO BE DEVSLQPBGji 1. Enerword vocabulary^ writing 

EVALUATION PROCEDURE. 1. Oral or written evaluation depending on level of 
^ particular stujent. * 

. a. Name -several different ways in which energy is 
, being wasted or saved the community ^ , 

* * * * 

LESSON THREE: Using the Suns* Energy. - . ; 

GRADE LEVEL: iSecondary Special Education. ^ 

GENERAL OBJECTIVES. 1. The student will be able to identify a way m which 

solar energy "can be used to replace a conventional 
energy form. ' - 

1^ KEY VOCABULARY. Solar energy, solar collector, thernjpmeter , temperature, mag: 

nifying glass, efficiency. ( ^ 

SEQUENCE OF ACTIVITIES: 

1. ''Have the student construct ^lrnple hot water solar heaters. 

MATERIALS, \anous color opaque and solid plastic glasses of the same size, 
clear plastic wrap, rubber bands, styrofoam Qups aluminum foil, 
thermometer^, canned drink coolers, magnifying glasses, and card- 
board -boxes 
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FROCEDURE rOR- C0NSTKuCriQ\ . J>i ve each student one glass of water and challange 
1 / to construct a solar water heater that will 

produce hot water faster Jhen anyone else's. Tell 
him he may use any or all of *the materials listed 
above. . ^ / - 
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3. 

. A 

>4. 



5. 



Have each student record the water temperature 
of his .yater before it is^laced in the sun, 5 
minutes .after being placed in the s*n, and. again 
every Siiiifiutes it is in the sun for one 'hour. 
Have one student record the air temperature in 
the samfe mahner. . * 
Hate one, student run a control clear water glass 
yithout any other factors irfvolved and have him 
also record the tenperature of -the water in the 
same manner-. . . 
After one hour in sun see who has the hottest 
water : 



FOLLOW UP ACTIVITY : 



4. 



1. Have each student plot a graph of the temperatures 
recored- during the hours in the sun and sha^S. 

2. 'Cojppare graphs by posting all graphs on a bulletin 

board and discuss with students the reasons for 
differences. * \ 

3. Place each students 1 ,solar water heater in the shade 
and record water temperatures again every £ minutes 
for another" hour , - * s * 

4. Have each student wfite a short paragraph telling 
how he coujd have made his solar water heater nore 

' efficient. ■ • 



SKILLS TO BE DEVELOPED. 1. Reading a therroreter - Vocabulary Enerwords #f * 
■ ' ' * . 2. Plotting a graph. 

%. .Writing a paragraph. ^ 

l?^Oral or written depending fcn individual student 

level*, define key vocabulary w<?rds. 
2. Homework - Each student will conduct a home hot 
.Water heqter-suiVfcy. They will record-: * 

a. -type of water heater (ga$, elfectric, solar) 

b. the temperature at which the hot water is set. 

c. the use of insulation on* pipes and water heat- 
er. 

\ d." The amount of hot water'used each* day and the 
r use. * , jl 



EVALUATION PROCEDURES. 

■ 



LESSON- FOUR: 
WDE UEVEL: 



Using the Suns' Energy'. 
Secondary Sp^*£l Education 



JO 



GENERAL OpjECTIVES. <The student will b* abfb to. identify ways inwhich a home 
* maybe passively hoated qr coaled, 

KEX VOCABULARY; passive solar design, roof overhang, ventilation 

SEQUENCE 0? ^(fuVYT^. \ t ff ,!> * * , * 

1." Divide the class into two groups.- 

2'. In one group, eack individual is t<? build a cardboard box hpjjse that will 
.get as hot as possible when pla<2?cl m thq sun. ■ * 

" In the ofcher group, each individual will build. a cardboard box house that 
ivill stay as cool as possible when placed in the sun. 
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MATERIALS. . Enough cardboard boxes of equal size so that each student has one, 
H different color paint, clear plastic wrap, tape, aluminum foil, 
a large- supply of different size pieces of cardboard. 
After the cardboard houses have been constructed have each student 
write a short paragraph telling why he thinks his house will get ^ 
- * hot or s^ay cool. , 



SKILLS TO BE DEVELOPED: 



1. .Writing a paragraph. 
2* Fine motor skills. 



' HOf^WORK*- Have each student draw a simpio^floor plan 
of the house he lives in. Note the direction the 
house faces, the placement of windows, the amount' of 
* . roof overhang, the color of the house and the roof and 

the positflh of- shade trees- i „ , 

LESSON FOUR CONTINUED: Using the Suns 1 Energy, and passive design- 

GRADE LEVEL: Secondary Special Education . § 0 

KEY, VOCABULARY: passive solar design, ^roof overhang, ventilation 

SEQUEIsCE OF ACTIVITIES: 1 , 

1. tiave each student record the interior temperature of his cardboard house 
before itftis placed in direct sunlight. . 

2. Have each student place his house outside 'in direct sunlight* 

3., Have each student record the interior temperature of his house every 5 
nunutes for one hour. 

4. After .on hour see which house has the hottest interior and which house 
has the coolest interior. 

5. - Have each student plot a graph of the interior house temperatures for the 

hour, they were in ^he sun. 

6. Discuss with the students "the possible reasons for differences. V 

7. Have each student write a short paragraph telling why his house got hot or 
stayed cool while it was in the sun* 

■ 

SKILLS TO RE DEVELOPED: "1. Reading a ^erirometer. 
, 2* Writing a paragraph. 

V . -3. Vocabulary skills • 

: *4.* Plotting a graph, 

* 

EVALUATION 'PROCEDURES': Oral or written depending on the individual. Define 
* A 0 passive design. 

Homework - Each, student will write a paragraph telling 
why Jus house is or is not a good passive design* 

LESSON FIVE: - Electricity from the sun. 

* 

TGRADE LEVEL: Secondary Special Education 
. • i 

GENERAL OBJECTIVES. The student will be able to tell what a photo-electrical » 

cell does. 

«S * 
KEY VOCABULARY, photoelectric cell, photon, direct" sunlight, cost factor, D.C., 

volt ohm meter. . . » 
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SEQUENCE OF ACTIVITIES: 



Materials needed - photoelectrical cell large enough to power a small D.C. 
motor with a propellor attached, D.C. motor with propellor attached, volt 
ohm meter. • 



1. 

2. 

I: 



5. 



7. 

8. 
9. 



Take the class somewhere where there is direct sunlight. 

Hook up the D.C, motor to the photoelectric cell and aim it at and then 

away from the sun. 

Next explain what a volt ohm meter does* 

Connect the photoelectric cell to the volt ohm meter and record the out- 
put of the cell when it is facing thg sun directly and at various angles 
to the sun. Also try using direct and indirect sunlight. 
Back, in class, have the students-individually plot a graph showing the 
output of the cell under the different conditions. 
Next using a 100 watt light bulb as an energy source record the output 
of the photelectric cell at various distances from the light bulb. 
Have the class plot a graph of the photoelectric cells output with 
the light bulbs, as a source. 

Compafe the graphs of output for the sun condition and the bulb "condition. 
Discuss with the class the differences. v 



H^IEKORK - Have the students count the number of light bulbs used in their 
homes and have them determine how many photoelectric ceils, similar to one 
used in class /they would need to run all of those light bulbs. 



EVALUATION PRXLCURES. 



Each student $ill be evaluated orally or in writing 
depending on the individual. Ask students to. define 
key vocabulary words. 



.4 



* 



:erlc 



115 



